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Concept Learning in Discrimination Tasks
Edward C. Caldwell and Vernon C. Hall

Syracuse University

The problem of false positives in psychological research has been well
demonstrated by Rosenthal (1963) in his discussions of experimenter bias.
Zampbell (1957) and Campbell and Stanley (1963) have discussed this problem in
terms of internal and external validity of experimental designs. Eight different
classes of variables related to internal validity, e.g., history, maturation,
testing, etc., and four classes of variables related to external validity, e.g.,
interaction of testing and treatment, etc. are presented. These classes of
variables serve as plausible rival hypotheses, {.e., rival to the hypothesis one
is probing. If these variables are not recognized as sources of rival hypotheses
and consequently left uncontrolled, one runs the risk of generating false
positives.

While Campbell (1957) and Campbell and Stanley (1963) have presented a
fairly complete analysis of the sources of false positives (Rosenthal's
experimenter bias may be considered as a case of their instrumentation.), it is
the thesis of the presznt research that an additional and frequently overlooked
class of variables can be found in some of the most respected psychological
literature which serves as a source of plausible rival hypotheses. This class
of variables might be labeled "incomplete task analysis" and is relevant. to

human learning tasks, especially those concerned with learning in early

childhood.

Edward Caldwell's address is: Psychology Department, Syracuse University.
This research was supported by grant (OEO 4120) from the U.S. Office of

Economic Opportunity.
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The field of computer simulation has focused attention on the need for
complete task analysis. Feigenbaum and Peldman (1963) have discussed this
variable of completeness. In the course of writing a program, i.e., constructing
a model of behavior, "the researcher realizes the inadequacy of his original
idea(s). He discovers that more information is meeded. To get this information
he may have to reanalyze old data or run new experiments. Thus the researcher
ancounters one of the advantages of computer models--the requirement for
completeness and precision.” “The only real constraint on the model builder is
that his statements be unambiguous and complete." It is a very simple task to
test a computer model for precision and completeness. Since the model is the
program, one need merely run it to check both criteria. Unfortunately, verbal
models are not so readily evaluated and thus may often represent incomplete
analyses of behavior. Hence, false positives may well develop.

Several studies (Davidson, 1935; Hildreth, 1932; Ilg and Ames, 1950;
Smith, 1928; Wilson and Flemming, 1938) have indicated that discrimination of
letters that have rotations or reversals is difficult for children typically
until ages seven to eight. Vernon (1960} has suggested, 'This development seemed
due to maturation rather than learning to read, for Hildreth found that among
children he studied those who had begun to read showed little superiority to
those who had not."

However, studies by Hendrickson and Muehl (1962) and Jeffrey (1958, 1965)
have demonstrated that children, when given appropriate experiecnces, can in fact
discriminate not only reversals but also oblique lines. These studies, which
use motor responses and arrows in pretraining experiences, suggest that the

crucial variable is attentional.

While attention to stimuli is obviously a necessary condition for correct




performance on discrimination tasks, it i3 argued here that these tasks have

typically been inadequataly analyzed. If one weres to program a computer to do

any of these discrimination tasks, an appropriate concept of same and different
would be essential. MNo amount of attention to the stimuli will produce a
“eorrect' response in a discrimination task unless the subject hclds the same
concept of same and different as that demanded by the experimental situation. 1In

the studies cited above this means that orientation differences mean different.

The studies by Hendrickson and Muehl (1962) and Jeffrey (1958, 1966) involved
: feedback to the subject which provided the information with which he was ables to

learn the "correct" concept of same and different.

The present research, a variation of Davidson's (1935) study, is the

g second of a series designed to explore the influence of concept learning on

AN

discrimination tasks. (First study see Hall, Caldwell and Simpson, 1968) David-

son described her criterion task, a Letter Perception Test (LPT) thus: YA

; certain letter was printed in large, black type at the left side of a sheet of
paper. After it a 'box' was drawn containing four rows of ten letters each.
Among these letters were five identical to the given letter, five of the letter
most likely to be confused with it (the mirrored opposite in the case of d, ¢
and b) several each of possible confusing letters including several tall Jetters
f in case 'tallness' was an important factor in letter recognition, while the
remainder were randomly selected letters. The children were instructed to look

at the given letter, then find everyone exactly like it in the box and mark it

when they find it.”

One of her well known conclusions was that it was not until a chronological
age of seven and one-half years was reached that 50 per cent of the pupils...

f were able to select d, g and b without error.' She further argued, "onz cannot




4 4 2 -7

gilis

but condlude that growth in abilit; to distinguish between the letters of the

s

alphabet is closely ailied with increasing mental age..." "'These data indicate

that some letters of the alphabet are more difficult to discriminate than others.
The latters that are the most difficult to distinguish are the pairs of letters

that are the reversal of each other. Letters that are upside down inversions

of others are also difficult to differentiate but not nearly so difficult as

reversals. Increase in ability to differentiate comes with increasing mental

maturity and experience."

While the authors do not quarrel with the Davidson data, (Strikingly
] similar results were obtained by Hall, Caldwell and Simpson, 1968), . they do
challenge her interpretations on the basis of an inadequate analysis of the

criterion task. When a child marked a d and the standard was a b, he might have

EMIACE £

done so because the letters were indistinguishible to him or because by his

A definition of same and different this reversal was immaterial. Just as three-
dimensional objects go by the same name regardless of their orientation, so

would two-dimensional graphemes for the subject unless he had learned a new

concept of same and different for this type of stimuli. The argument here is

3 that the child enters the experiment with 2 concept of same and different for
which orientation is irrelevant--a chair is a chair regardless of its orientation--

and is expected to function as though orientation were relevant--a d is not a b,

without any new concept learning. Reversal and rotation confusions would be

expected to decline with age since this "new concept learning" would likely occur

through experiences with letters and other symbols in formal schooling.

The present experiment was designed to test the following hypotheses:
1. When kindergarten children are given warm-up and feedback on 2

a task designed to produce a concept of same and different in which orientation
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relevant, they will make fewer confusions on a Letter Porception Test than an

appropriate control group.

2. VWhen kindergarten children are given warm-up and feedback on a
task designed to produce a concept of same and different in which orientation 1is

irrelevant, they will make more confusion errors on a Letter Perception Test

than an appropriate control group.

Subjects

Subjects were 72 kindergarten children from Jamesville Elementary School,

Jamesville, Mew York, randomly assigned to one of three treatment groups.

Mathod

For all subjects a criterion task similar to Davidson's LPT was used. The

standards were b, d, p and q. The 40 letters from which these were to be selected

included five of each of the standards, five of the letter h and 15 randomly

assigned letters.

The warm-up task consisted of an overlay procedure and a paper and pencil

task, the latter similar to Davidson's LPT. For the overlay procedure the

standards in Figure 1 were reproduced on 3M Projection Transparencies 127 and
placed in 2" x 2! Super Easymount slide holders for ease of handling. Each sect

of standards and transformations from Figure 1 was duplicated, cut into 1-11/16"
g P

squares, mounted on 7' x 14" pieces of red poster board in a layout similiar to

Figure 1 and coated with plastic.
S was seated at a table with the board before him. E instructed S to find

the ones on the right that were exactly the same as the standard. He further

indicated that they were exactly alike if the plastic overlay lined up with the

figure when the overlay was placed on top, and that they were different if the

lines of the figure showed when the overlay was on top.
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Subjects in Group 1 were cautioned not to turn the overlay around or ovar
in any way when trying to line them up, because if they had to turn it in any way,
then this meant they were different. Group 2, however, was encouraged to turn
the overlay in any way, and as long as they could in some way be lined up, they
were the same. Group 3 was given no information regarding turning of the
% overlay since orientation was irrelevant for the figures used for them. However,

since a 25 per cent size differential was used for Group 3, which was difficult
5 to discriminate without careful observation, attention was essential for obtaining
correct responses.

The paper and pencil task was prescnted on two sheets of paper with five
s2ts of standards and transformations on the first sheet and one set at the top
of the LPT sheet. Figure 2 shows the standards and transformations used. S
was instructed to circle those in the big box that were exactly like the standard.
Feedback was given on this task after completion of each standard and trans-
formations set. While transparencies were available for checking $'s answers,

% they were not used by § during this part of the warm up. Rather, § was encouraged
; to pretend that he was picking up the standard and comparing it like he had dome
E during the overlay task. E then used the transparencies to check S§'s answers.

1 S was told to do the LPT just like he had done the others. Mo feedback was

: given during the LPT.

~=esults
éf%.:___.

3 R The results were analyzed in terms of the per cent of correct responses
W el

{igvfor each subject on all letters of the LPT. An analysis of variance showed

v

ymm{significant treatment effects, F (2, 69) = 35.2; p .0l. A comparison of groups
éZi}USing a Scheffe showed that Group 1 performed significantly better than Group 3,

CZZ;eF (1, 69) = 27.2; p .0l; and Group 3 performed significantly better than Group 2;
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F (1, 69) = 11.7; p .01,

A comparison of the present results with Davidson's in terms of per cent
of subjects for the same age range who made no confusion errors is shown in
Table 1. MNote that Group 3 performed much like Davidson's subjects while Group

1 far out performed the other two groups.

Table 2 shows the per cent of irrelevant errors of the total number of

letters circled for each group. These included the letters h, a, g, ¢, etc.
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Discussion

The authors have argued that inappropriate task analysis is a potential
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source of false positives in research with children. We have suggested that the
failure to consider the adequacy of the child's concept of same and different has
led several experimenters along with a large number of educators and developmental
psychologists into false generalizations concerning the discrimination ability of
young children. At the very least, the results clearly indicate that kindergarten
children are able to discriminate the letters.g,_g,lg and q.

An alternative explanation of the results might revolve around the
possibility that the group differences reflect differential degrees of attention
required during the warm-up tasks. Thus Group 1 had to attend to both shape and
orientation whereas Group 2 had to attend to shape alone. Further, one might
argue that Group 3 had to attend closer than Group 2 since for the former, size
was relevant as well as shape. (Perhaps size and shape require less attention
than orientation and shape.) One way to acssess the attention factor is to consider
the per cent of irrelevant errors. If attention is used to explain the superiority

of group 1 over 3 and 3 over 2, then one would expect equivalent differences in

the per cent of irrelevant errors. As can be gseen in Table 2, this was not the
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Thus while attention is obviously an important factor in discrimination
learning, it alone does not account for the differences obtained in the present
experiment. Rather, if one considers the element of concept learning as a
necessary prerequisite for discrimination, the data are readily understood.
Subjects in Group 3, when given no information regarding the relevance of
orientation, apparently utilized the concept of same and different they brought
to the experimental situation, and, consequently, per formed much like the‘§'s
in Davidson's study. Subjects in Group 2 were outperformed by Group 3 because
) the former were operating on a concept of same and different, learned during the

warm-up, which was inappropriate for the criterion task. Group 1, however, was

b/

given correct information regarding the relevance of orientation in the two-
dimensional world of graphemes, and thus performed with relatively few errors on
é the LPT. Hence with more adequate task analysis and the implementation of

required steps in the learning procedure, children are able to perform much more

{ adequately.

*




~b~

Bibliography

Campbell, D.T. Factors relevant to the validity of experiments in social settings.
Psychol. Bull., 1957, 54, 297-312.

Campbell, D.T. and Stanley, J.C. Experimental and quasi-experimental designs for
research in teaching. In Gage, M.L. (Ed.) Handbook of Research on Teaching.

Skokie, I1l., Rand McNally & Co. 1963.

Davidson, H.P. A study of the confusing letters B,D,P and Q. J. Genet. Psychol.
1935, 47, 458-468.

Feigenbaum, E.A. and Feldman, Julian Computers and Thought, lNew York: McGraw-Hill
Co. 1963.

Hall, Vernon C., Caldwell, E.C. and Simpson, G. Variables affecting the perform-
ance of young children on a letter discrimination task. Paper read at

AERA, Chicago, 1568.

Hendrickson, L.N. and Muehl, S. The effect of attention and motor rasponses
pretraining on learning to discriminate B and D in kindergarten children.
J. Educ. Psychol., 1962, 53, 236-241.

Jeffrey, W.E. Variasbles in early discrimination learning: 1. Motor responses
in training a left-right discrimination. Child Developm. 1958, 25, 269-275.

Jeffrey, W.E. Discrimination of oblique lines by children. J. comp. physiol.
Psychol. 1966, 62, 154-156.

Ilg, F.L. and Ames, L.B. Developmental trends in reading behavior. J. genet.
Psychol. 1950, 76, 291-312.

Rosenthal, Robert On the social psychology of the psychological experiment: The
experimenter's hypothesis as unintended determinant of experimental
results. Amer. Sci. 1963, 51, 268-283.

Smith, M.B. Matching ability and first grade reading. J. educ. Psychol., 1928,
19, 560-571. :

Vernon, M.D. Backwardness in Reading. Cambridge: Cambridge University Press, 1957.

Wilson, F.T. and Flemming, C.W. Reversals in reading and writing. J. genet.
_PS}’ChOl. .éé, 1938, 3"31-




DISCRIMINATION OF LETTER-LIKE FORMS

Vernon C. Hell and Edward Caldwell

Analysis

The developmental curves of the original Gibson, Gibson, Pick and Osser
(1962) publication have appeared in several prominent places, (Epstein, 1967;
Gibson, 1965; Gibson, 1963a, 1963b).

In her article in Science, Gibson discusses the significance of these
curves for teaching of rzading. She argues that "some transformations are harder
to discriminate than others and improvement occurs at different rates for
different transformations." Gibson, 1965, p. 1067;. The question of how this
improvement occurs is of significance for reading readiness and instruction.
Gibson suggests, '"that it is perceptual learning and need not be verbalized is
probable (though teachers do often call attention to contrasts between letter
shapes)." (Gibgon, 1965, p. 1068). If, ac the present author has argued, concept
learning is an important element in the slope of these developmental curves, then
verbalization may be extremely valuable.

Gibson et al., (1962) presented subjects with 12 letter-like forms, each of
which had twelve transformations. "The transformations chosen were as follows:
three degrees of transformations of lime to curve or curve to line (1, 2, or 3);
five transformations of rotation or reversal, i.e., 45° rotation, 90° rotation,
180° rotation, right-left reversal, and up-down reversal; two perspective trans-
formations, a 450 slant left and a 45° backward tilt; and two topological
transformations, a break and a close." ",..half of the forms (the symmetrical

ones) lacked two transformations, since either the right-left reversal or up-
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down reversal was identicai with the standard and the 180° rotation was
identical with thz other. The cells in these cases were filled with the
standard.” (@ibson, 1962, pp. 897-898.)

A standard form was placed on the top center row of a five row matrix

board. Each of the four rows below the standard held 13 cards (1 %" squar2z on

which the transformations werc mounted). In each of these rows a given standard

and its twelve transformations were placed in random order. ‘After E had put the
appropriate standard in the center of the top row, S went through a given row
searching for any form which was 'exactly like the standard.' When he found

one he removed it and handed it to E and continued until he had scanned the entire
row.!" Gibson (1952, p. 898.)

The subjects were from 4 to 8 years old. Errors were scored according to
four categories of 1) perspective, 2) rotation and reversal, 3) line to curve,
and 4) break and close. Regarding the decline in confusion errors with age, the
authors argue, "Better ability to keep the task in mind and follow it through
cannot be wholly ruled out, but preliminary practice, instructions and assistance
in scanning wher required, rendered this factor minimal. Maturation of retinal
processes is still continuing during this period, but acuity as such should have
been adequate even for the four year olds. It seems, rather, that children

between 4 and 8 learn something about letter-like forms which makes possible

better discrimination even between ones they have not seen before."

YOur results suggest that what they learn are the features or dimensions of
difference which are critical for differentiating letters."... VIt is our
hypothesis that it is the distinctive features of grapheme patterns which are
responded to in discrimination of letter-iike forms. The improvement in such

discrimination from four to eight is the result of learning to detect these
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invariants and of becoming more sensitive to them.” Gibson et al. 1962, p. 904.

Pick (1965) argues similarly that Gibson et al. have "demonstrated that children

between ages of four and eight years improve in their ability to make visual

discriminations among letter-like forms." (Pick, 1965, p. 331). (The underlining

is the present author’s.)

As in the Davidson study discussed in the previous chapter, the behavioral
model here is incomplete. An adequate concept of same and different is essential
in performing the discrimination task. The differential performance over age
groups, it is argued, 1s not due merely to "learning to detect”, "becoming more
sensitive to distinctive features', or “improvement in visual discrimination,”

if to these at all. One may detect and be highly sensitive to distinctive features

in the discrimination task, but unless § holds the appropriate concept of same
and different, i.e., identical to‘g's concept, no amount of concern with distinctive

features, no amount of visual detection will provide §.with a correct response.

Detection of distinctive features is no doubt a necessary but not a sufficient
condition for success on the discrimination task.

The second experiment was designed to test the following hypothesis:

1. When nursery school children are given warm-up and féedback on a
task designed to produce a concept of same and different identical to‘E's concept,
% there will be no difference between nursery school children and second graders on
the line to curve and rotation and reversal errors. (Mo differences were found
on the other transformations by Gibson et al. )

2. When nursery school children are given warm-up and feedback which
give inappropriate information regarding rotation and reversal but give appropriate
information regarding line to curve transformations, they will make more rotation:

3 and reversal errors than second graders or nursery school children given appropriate

information regarding rotations and reversals.
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3. When sccond graders arc given warm-up and feedback ag in 2 above,
they will make more rotation and reversal errors than sccond graders and nursery
school children given appropriats information.

Subjects
Subjects were 72 nursery school children and 72 second graders. Each
grade level was randomly assigned to one of four treatment groups.

Procedures

The criterion task was identical to that used by Gibson et al. The warm-up
task was nearly identical to that used in the study discussed in the previous
chapter. However, in place of the paper and pencil task, a task similar to
Gibson's criterion task was employed. S worked from a matrix board and tipped down
the appropriate symbols after selection. (Tipping them down rather than handing
them to E greatly facilitated their replacement for the next subject.) S was
given feedback consistent with his group designation. Group 1-N was the nursery
school children given the same warm-up and information regarding same and
different as was given Group 1 in the study discussed in the previous chapter,
(orientation relevant) and Group 1-2 was their second grade counterpart. Group
2-H was the nursery school children given the same information as was given Group
2 in the previous study (orientation irrelevant), and Group 2-2 was their second
grade countefpa?t. Group 3-N was the nursery school children given the same

~

information as was given Group 3 in the previous study and Group 3-2 was their
nursery school children counterpart. Group 4-N was the nursery school children
given warm-up identical tc.that used by Gibson et al. and Group 4-2 was their

second grade counterpart.

Results

The results were analyzed in terms of per cent of stimulus cards chosen in




i each of five categories: 1) correct, i.e., identical to the standard, 2) line to
curve transformations, 3) rotation and reversal transformations, 4) perspective
transformations, and 5) break and close transformations. Table 3 gives the mean
per cent and standard deviations in each of the eight groups for the five categor-
ies. Five 4 x 2 (treatment by grade) analysis of variance were computed, one

for cach category. Since the nature of the treatments would tend to produce

heterogeneity of variances, significance was set at the .01 level. Likewise, for

comparison of means, the Scheffe test was used with the level of significance set

at .0l. A summary of the analyses of wvariance is presented in Table 4. Table 5

b shows the matrix of results from the Scheffe tests with the column heading

? indicating the group that made more selections.

é The predictions from the hypotheses were: 1) Groups 1-N and 1-2 would not
differ from each other on line to curve or rotation and reversal errors, Table 5
shows that this hypothesis was confirmed. 2) Group 2-N would make mores rotation

3 and reversal errors Ehan Group 1-N and 1-2, and these three groups would not
differ on line to curve errors. Table 4 shows that while the predicted
differences occurred in the rotation and reversal errors, Group 2-N also made
more lime to curve errors than Groups 1-N and 1-2. 3) Group 2-2 would make more
rotation and reversal errors than Groups 1-N and 1-2, and the three groups would

E not differ on rotation and reversal errors. Table 4 shows that this prediction
was confirmed.

Discussion

f First it should be noted from Table 3 that the nursery school children in
the replication study, Group 4-N, performed very much like the 4 year olds in
the gibson et al. study. Furthermore, Table 5 shows that Group 4-N made more

break and close errors than did their second grade counterpart., Since Gibson et al.

R U 3 st e v o e e i T
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did not obtain this result, it can bz argued that the nursery school children in
the present study were certainly not superior to the 4 year olds of the Gibson
et al. study at least relative to the respective 8 year olde or second graders.

Hence the superiority of Group 1-N cannot likely be attributed to population

differences.

There were no differences in the number of correct responses. Hence the
treatments did not merely manipulate the quantity of cards selected by S. The
fact that there were no differences between Groups 1-N and 1-2 on any of the
transformations indicates that nursery school children perform much like second
graders when given an eight to ten minute warm-up designed to give them an
adequate concept of same and different. Since Groups 2-M and 2-2 made more
rotation and reversal errors than all of the other groups, it is obvious that
they quickly employed the concept that shape, regardless of orientation, was what
E meant by same. Figure 4 clearly indicates this result of concept learning.

The unanticipated result that Group 2-N made more line to curve errors
than Groups 1-N and 1-2 requires consideration. During warm-up, since orientation
was irrelevant, less attention was demanded cf Group 2-N for correct responses.
No close inspection of the stimuli was required since those that were different
were different on many dimensions. Hence their poorer performance may well have
been due to a set of looking only for an object that had roughly the same shape.
Attention or in Gibson's terms, "learning to detect," "beccoming more sensitive to
distiactive features' is an important factor here.

Obviously then both attention and concept learning arce important
variables in this discrimination task. An attempt was made to separate the
contribution of each by use of Group 3-N and 3-2, for which attention was

essential (due to the size transformation) but for which relatively little

o - sy s et e eI
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information was available regarding orientation. Since Groups 1-N and 3-N did

not differ on any transformation at the .0l lavel, it can be argued that there

was little if any difference in the attentional requirements for the two groups.
Further, the difference that was greatest between the two groups was on rotation
and reversal errors. This was significant at the .05 level using the Scheffe
comparison. Further, the subjects in Group 3-2 performed significantly better
than all the other second graders in perspective transformations. This dis-
crimination requires considerable attention. A final suggestion that attention
was equal for the two kinds of warm-up conditions comes from the study discussed
in the previous chapter where it was seen that irrclevant errors indicated equival-
ant attention.

It is tempting to view the difference observed in Figurc 4 between Groups
1-N and 3-N as the effects of the orientation factor, i.e., concept learning,
and the difference between Groups 1-MN and 4-N as a combination of orientation and
attention factors. Certainly the latter can be accepted.

Regardless of the relative influence of these two variables, an important
and obvious conclusion is that nursery school children are able to discriminate
as well as second graders when given very brief but appropriate experiences.
Figure 5 demonstrates graphically the irrelevance of grade and/or age as a variable
since Group 1-N, a group of nursery school children, coincides very closely with
the 8 year olds of the Gibson et al. study and the present replication group,
Group 4-2. Once again it is apparent that when tasks are wmore adcquately
analyzed into their component skills and young children are trained in these
skills, they perform much more adequately than many of the normative studies

indicate they are capable of.
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j i Table 4
é Analyses of Variance Surmmaries
; ?ransformation S?urce J@f S§ MS F
Correct Treatments (A) 3 1,551  517.0 4,58k
: Grade level (B) 1 205 205.0 1.28
Ax3B 3 568 189.3 1.68
Error 136 15,341 112.8
i Line to Curve Treatments (A) 3 3,767 1,255.7 6.3%%
% Grade level (B) 1 18,067 18,067 90, 8%*%
Ax3B 3 2,726 908.7 4, 6%%
) Error- 136 27,057  198.9
Rotation & Treatments (A) 3 111,477 37,159 99, 5w
j Reversal Grade level (B) 1 13,964 13,964 37 4%
Ax3B 3 11,811 3,937 10.5%%
E Error 136 50,762 373.3
Perspective Treatments (A) 3 11,436 3,812 11.6%%
Grade level (B) 1 7,951 7,951 24, 2%%
? Ax3 3 5,762 1,921 5,8%%
? Error 136 44,738 329.0
E Break & Treatments (A) 3 2,153 717.7 3.4%
Close Grade level (B) 1 8,289 8,289.0 39.5%%
Ax3B 3 1,428 476.0 2.3
Error 136 28,528 206.8
*p .05; *%p ,0l; *%*% Yhile this was significant, the Scheffe comparison

showed no differences.
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Groups 1-4 and 2-4 werc most different.
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Table 5

Sumriary of Schaoff. Compnrisons of Means

:Groups 1-4 148 2.4 2-8 3-4 3-8 bk 48
: : ! i T
‘ | L-C | i L-C
1-4 t R&R R&R RER
L-C L-C
i-8 R&R R&R R&R R&R
i PER
2-4
| 1-c L-C
2-8 ;
PER
3-4 R&R R&R
PER L-C L-C L-C
; 3-8 R&R RER R&R R&R
PER PER PER B&C
f ——. R PER PER _
; I
R&R R&R
b4-4
L-C | ! L-C
A 4-8 R&R R&R R&R : i R&R
, i . B&C

Column heading indicates group naking nore selections. L-C is line to
curve; R&R is rotation and reversal; B&C is break and close; PER is perspective.

R S 7 B S AR S S L2 VLA el (BN £




-
-

TR

ARLACT § 245 2t

seattiamga

S

LIRS

=5

i
7
3
<
2
¢4
1

100 -

« - - .. Nursery School Ss or
4-yr.-olds. (M)

————2nd Graders of 8-yr.-
olds.

801

601~

Brrors

40

PcerCent: Rotation and Reversal

v

20

Group 1
Group 2
Group 3
Group &
Gibson's
Originals

Fig. 4. -- Per cent of rotation and reversal errors by groups.




-19-

Presence of an Attached Pear and Security

in a2 Novel Environnent

J. Conrad Schwarz

Syracuse University

In recent years a number of review and theoretical artacles have been

{ written on the development of social attachments (Cairns, 1965; Fraiberg, 1567;
Gray, 1958; Harlow and Harlow, 1966; Schaffer and Emerson, 1964; Scott, 1963, 1967).
These articles provide evidence that for many mammals, iandluding man, exposure

to another organism of sufficient duration and intensity and at the appropriate
stage in development produces an attachment which is manifested by the maintenance

of proximity to the object of attachment and by the occurrcence of distress or

behavioral disruption upon separation from that organism. A longitudinal study
of the development of social attachments in human infants by Schaffer and

Emerson (1964) indicated that all infants gave evidence of attachments to specific
individuals by 18 months of age. For the great majority, the attachment was
formed between six and ten months cf age. A social attachment may be thought of
as one manifestation of a motivational system which in its typical mode of
operation insures the maintenance of proximity to other members of the species.

@ Proximity, in turn, provides the opportunity for learning through modeling or
obgervation and symbolic commumication, and for mutual protection and cooperative
endeavor.

In addition to the general consequences cited above, the proximity of
attached objects appears to have important cffects upon the emotional statec of

the subject. About the same time that specific attachments are being formed, the

human infant begins to show fear of strangers, i.e., about seven to ninc months of
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5 age (Bronson, 1568a, 1568b). The response to strangers may be just one manifest-

ation of the emergence of a more general fear of the strange, since there is

evidence that beginning at about seven months the infant also responds with
distress to strange environments (Schaffer and Callender, 1959). Thus it appears
that as the infant begins to be disturbed by strange stimulus configurations he
also begins to prefer the proximity of spacific individuals, a circumstance which
presumably affords some relief from fear of the strange. Direct evidence that

E the mother plays the unique role of inhibiting distress in a novel situation is

% found in an experimental study by Rheingold (in press). She found that ten month

old infants left in an unfamiliar room either alone or with a stranger cried

almost immediately and prolongedly, whereas the mother's passive presence in the |

room resulted in contented play and no crying whatever. Thus the presence of the

: mother, presumedly an attached object at 19 months of age, inhibited distress in

a novel environment. Further evidence for the inhibition of distress by proximity
s to an attached object in human infants is found in a study by Morgan and Ricciuti
(in press). They observed that the approach of a stranger evoked distress in 12
month old infants who were seated in a baby tenda six feet from their mother;
f however, in another experimental condition, in whi;h the infant was sceated on the
rother's lap, the distress evoked by the approach of the stranger was significantly
attenuated. In more naturalistic settings one year olds have been observed to
use the mother as a secure base of opcrations from which brief cxploratory excursions
é are made into less familiar territory (Ainsworth, 1963; Ainsworth and Wittig, in

press).

In s review of maternal-infant relationships in mammals, King (1966)

theorized that the distress which would follow exposure of a solitary infant to

7

A
8
3

novel stimulus is inhibited in the mother's prescence because her proximity avokes a
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positive affective state in the infant. Schwarz (1968) has proposed that in the
absence of a specific attachment to the mother, her presence will neither evoke

a positive affective state nor inhibit distress. (Bronson, 1568a, has reached
similar conclusions.) This proposition is consistent with the discrepant behaviors
of rhesus monkeys when exposed to a novel environment in the presence of a wire
surrogate mother as opposed to a cloth surrogate (Harlow and Zimmerman, 1959).

In regard to the cloth mothers, the quality of the stimulation they provided may
have been a more important factor in their capacity to inhibit distress than any
product of the history of surrogate-infant _ -eraction. On the other hand, the
human infant's response to the mother at one year of age is distinctly different

é than that to a strange fcmale, yet both may afford similar physical stimulation.
The difference in the affect which attends proximity to each may lie in differ-
ential levels of arousal which each may evoke ir the child. King (1966} has
suggested that the fear evoking potential of a stimulus configuration is a function
of the ratio of novel stimulus elements to total stimulus clements. Approaching

a stranger increases the proportion of stimulus elements in the total perceptual

field which are novel. Approaching the wother, on the other hand, reducecs the

zotal number of cffective stimuli which are novel, and as a consequence also

reduces fear. It is assumed that the mother is a highly familiar stimulus

complex.

L

Berlyne (1967) has subsumed novelty under the broader category of collative

variables. These are stimulus conditions of the environmment which have the

3
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capacity to induce conflict by their own incongruity or by their incongruous
relation to existing cognitive structures of the organism. The induced conflict
raises the level of arousal of the organism, thereby altering its affective state.

Differing slightly from King, Berlyne proposes that arousal, and therefore novelty,
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is curvilinearly related to an affective continuum ranging from indifferencs
through pleasure or reward to displeasure or noxiousness. Berlyne (1967)
postulates that because of the higher activation threshold cf the aversion system
than of the reward system in the brain, moderate increases in arousal mobilize
the reward system, while more intense increases in arousal cause the aversion
system to become active 2nd also to exert an inhibitory influence on the raward
system. According to both King and Berlyne, high degrees of novelty would result
in nozious leveis of arousal. Also under Berlyne's theory the arousal by any
stimulus condition (internal or external, chemical or mechanical) will be added
to the arousing effects of novelty and jointly determine the aifective state of
the organism. Of course, which specific stimulus configurations have arousing
consequences wili depend upon the prior experience of the organism and the
structure of its nervous system. Stimuli which are frequently or extensively
attended to undergo rceductions in their capacity to arouse, a consequence which
may make them less aversive, more rewarding, or, if carried far enough, affectively
indifferent. Thus, the proximity of an attached object, because of its high
familiarity, may serve to raduce general arousal, perhaps moving it from noxious
levals to rewarding or affectively indifferent lavels.

Does the concept of attachment have application to friendships and social
ties which do not have their origin in infancy, end will these social relation-
ships have the same functional properties as attachments in infancy, namely, the
inhibition of distress or the evocation of positive affective states in the subject
by proximity to the object of attachment? This is the basic question to which
this investigation was addressed. The empirical evidemce bearing directly on
this question is rather limited. However, a fair amount of experimental work

with higher mammals and the theoretical models derived from it have some relevance.

Ty
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A case in point is Cairn's (1966) stimulus-sampling thcory of attachment. Cairns
has attacked the notion of an early immutable critical period for the formation
of social attachments. It is his view that many mammals will form attachments to
any salient stimulus complex, animate or inanimate, to which they have had pro-
longed exposure. He theorized that, via exposure, the stimulus complex becomes a
pervasive link in the stimulus chains supporting many behaviors in the animal's
repertoire. Scott (1963) ascribes an equally important role to exposure. It is
his view that the emergence of fear of the strange as a competing motive signals
the end of a period of easy attachment formation in that avoidance responses by
the subject conflict with achieving the conditions of exposure necessary for the
formation of an attachment.

Scott (1967) differs with Cairns as to the basic learning processes which
underly the formation of attachments. He sees the process in dogs as being rooted
in two motives which appear to develop at different times in the maturation of

the puppy. The first, appearing at three weeks of age, is absence of the familiar.

Removing accustomed stimulation by putting the pup in a strange place or leaving
it in a familiar place such as the den while removing the mother and litter mates
results in distress vocalizations which average 140 per minute in beagle pups.
The second motive, which appears to be fully developed by 12 weeks of age in

puppies, is fear of the strange. Both of these noxious emotional states are

ralieved by returning to familiar places or contact with familiar individuals. It
is the reduction of these noxious states which Scott conceives of as an internal
reinforcement which establishes and supports attachment to familiar individuals.
This view is congruent with Berlyne's arousal-rcinforcement model. The plausibil-
ity of the operation of similar mechanisms in the development of specific attach-

ments in humans is supported by the following findings of Schaffer and Emerson
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(1964): fear of strangers and specific attachments were typically first
manifested within one month of each other, and, in their sample of 60 infants,
the age of onset and specific attachment and of fear of strangers were positively
correlatad.

If the reduction of noxious degrees of strangeness or novelty serves as
the reinforcement for attachment behavior, or if proximity 1s maintained simply

because the locus of the attached object is the most familiar stimulus context in

the environment, to what age might the aversiveness of the unfamiliar be sufficient-

1y noxious as to support attachment related behavior? Tha phenomenon of cultural
shock seen in adults who go to foreign countries suggests tnat rather than the
fear of the strange decreasing with age, the individual simply becomes more
extensively familiar with his potential environment, and therefore infrequently
experiences noxious degrees or strangeness. Bovard (1959) has argued that the
presence of social stimuli reduces aversive responses and physioclogical reactions
to stress. He has proposed a physiological model to account for the effect. On
the other hand, Zajone (1965), after examining the literature of social facilita-

tion, concluded that social stimuli have an arousing or drive inducing effect

which facilitates dominant responses. I propose that the presence of unfamiliar
social stimuli has an arousing and stress inducing effect on the subject, but
that the presence of familiar social stimuli has a stress reducing effect on
subjects already highly aroused or under stress and a mildly arousing effect on

unaroused subjects of any age.

By the age of four the child spends as much waking time with his peers as
he spends with parents. When he starts to school the proportion of time with
peers increases. Thus the conditions are provided for weakening attachments to

parents and for strengthening attachments to peers. Harlow has postulated a
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natural time for the emergence of pecr-pear affectional bonds. He suggests that
the appearance of such bonds is universal in thc primates (Harlow and Harlow, 1966).
Recent work by Sackett (Sackett, et al., 1967; Sackett, 1966) suggests that the
switch from a preference for maternal proximity to peer proximity may be augmented
by maturation changes in the organism. Infants raised from birth to 8 months

solely in contact with the natural mother preferrsd proximity to a peer in a

choice situation where the mother and a strange peer were the alternatives,
whereas they chosc the mother when the alternatives were the mother and a strange
adult female monkey (Sackett, et al., 1967). Further evidence of an innate basis
for the switch to peer prefercnce during late infancy in monkeys was provided by a
study of activity induced in infant monkeys raised in total isolation from birth
by projecting color siide pictures on a wall of their living quarter. Among a
wide variety of subject matter of varying complexity, the infants were most
activated by pictures of other infant monkeys. This effect emerged at 8 weeks of
age and continued to the end of testing at 9 months of age. It was manifested
by differential play, climbing, verbalization, and exploration of the picture
(Sackett, 1966). I1f the saliency or cmotionally arousing properties of the

stimulus object influences the strength or probability of attachment formation as

suggested by Cairns (1966) and Scott (1963), the possible existence of innate
arousal tendencies to specific stimulus configuration may exert a powerful
influence over which objects eventually become attached.

; Empirical investigations with humans beyond the infancy period cxamining
the hypothesis that attached or familiar social stimuli are more effective stress
reducers than individuals with whom there has been no previous interaction are
few in number but, for the most part, supportive of the hypothesis (Burlingham

and Freud, 1943; Kissel, 1965; Mandelbaum 1952; Marshall, 1951, and Schwarz, 1968).
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Only in the studies by Mandelbaum, Marshall, and Kissel could the familiar

social stimulus be construcd as a peer and, of these studics, only Kisscel's was
experimental. In Kissel's experiment (1965) stress was conceptualized in terms of
activation level. The index of activation leval employed was palmer skin conduc-
tion. College students were given four perceptual reasoning tasks to solve which
were in fact insoluable. Skin conductance was continuously recorded while the Ss
worked in one of three social contexts, (a) alone, (b) in the presence of a
stranger working on an unrelated task, and (c) in the presence of a closc friend
also working on an unrelated task. The analysis of skin conductance level
indicated highest activation in the Alone Condition, and lowest activation in the
Friend condition. Activation in the Friend Condition was significantly lower than
in the Stranger and Alone Conditions. The latter did not differ significantly.
Subjects high in test anxiety had significantly higher activation levels. The
need affiliation level of subjects was found not to be significantly related to
social stimuli as stress reducers. The results failed to support an extra-
polation from Schacter's (1959) theory that stress arouses affiliative tendencies.
Kissel theorized that gratification of affiliative needs would reduce stress.
Since stress level was not a function of the strength of the affiliative motive
disposition (as measured by thc Atkinson method), and the presence of a stranger
did not reduce stress, his hypothesis received no support. With similarity to
the views of Schwarz (1968) and Bronson (1968) and in congruence with the arousal-
reinforcement model of Berlyne (1967), Kissel concluded that social stimuli act
directly in reducing stress and that the presence of a friend, an emotionally
pleasing stimulus, clicits positive feelings which tend to compete with negative
feelings which are stimulated by stress. Less compatible with Berlyne's model

and more in line with traditional S-R theory, Kisszl further rcasoned that friends
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in general have attributes similar to thos2 who in the past have been dispensers

of security, affection, and protection, whereas strangers lacking such attributes,

will not call forth positive responses which would compete with the negative

responses elicited by stress and, therefore, stress will not be appreciably

reduced.

The overall plan of the present investigation was, first, to locate pairs
g of four and five year old children who appeared to have established a mutual
attachment, i.e., they appeared to prefer the proximity of onc another and each
was unhappy about the other's absence. Observations were made of children who

gave evidence of such attachments in a novel environment under three conditionms:

(a) in the presence of the attached object (friend), (b) in the presence of a
% child who was attached to some other child and a stranger to the subject, and
(c) alone. The novel environment, a relatively unfamiliar room, contained four
stationary toys, two of which were novel and two of which were familiar. As
indices of distress and security, ratings were made of comfort, motility, and, in
the case of the paired subjects of the Friend and Stranger Conditions, of verbal
communication. It was hypothesized that proximity of an attached peer would have
a distress inhibiting or security inducing effect which was greater than that

: which would be afforded by a strange peer. Therefore, it was predicted that

children in the Friend Condition would show greater comfort, greater motility,

; and more verbal communication. It was also predicted that children in the Friend
Condition would score higher on the indices of security than children in the
Alone Condition, because of the distrcss inhibiting effect of proximity to an
attached peer. HNo predictions were made as to potential differences between the
4 Stranger Condition and the Alone Condition, since strong arguments can be made

for differences in cither direction. For example, it could bc argued from

X
4
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Berlyne's arousal-reinforcement model, that the novelty of the stranger would be
f arousing and added to the novel cues of the room yicld a total arousal level which
would have negative affective consequences. On the other hand, if the room itself

3 were not sufficiently arousing, novel cues from the stranger might not by themselves
be strong enough to exceed the aversion threshold. From a different tack one
might argue that since even a strange peer is on a generalization continuum with
the attached peer, in this case being of the same age, sex, and race as the
attached peer, the strange peetr's novelty may be slight and rapidly dissipated,
yielding a functional equivalence to an attached peer. In the latter case, the
Stranger Condition would result in greater security and distress inhibition that
the Alone Condition. One might also arguc that being alone is more novel for a
nursery school child than being with a strange peer, since a variety of peers
are his daily companions and he is seldom alone.

Concerning the teys, it was predicted that children in the Friend Condition
would spend more time playing with the novel toys than children in the Stranger
‘E and Alone Conditions, and less time playing with the familiar toys than children
in the Stranger and Alone Conditions. The rationale for this prediction was that
the security inducing effect of proximity to the attached peer would keep the
arousal induced by cxposure to the novel toys below the aversion threshold,
wheras exposure to further movelty in the absence of the familiar cues of an
attached peer would be more likely to exceed the’aversionm;hreshold postulated by

Berlyne (1967), and motivate avoidance of further voluntary exposure to high

levels of novelty.

7 7.

Method

; The Ss were drawn from the total population of 96 children at the Liverpool

Laboratory Nursery School in Liverpool, New York. The school had three morning
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arid three afternoon classes, cach with 16 children. In each class the head
teacher and the assistant teacher were asked to list, independently of each
others' judgement, the four best classroom friends of each child in the room, and
then to rate the degree of closeness of ecach friendship on the following scale.
A. Often likes to be near this child. If given a choice of partners, would
frequently choose this child. Would niss this child if he (she) were absent

from school. Would like to spend much of the class day near this child.

A B. Frequently spends part of the class day near this child. I£ given a cheice
1 of partners, would occasionally choose this child. May notice this child's
absence from school.

C. Doesn't mind being néar this child, but would rarely seek him out. Occasionally
plays near this child. Would not notice this child's absence from school.

Examples were provided and it was pointed out that all of a child's friends might
be of the same degree of closeness and that some child may have no friends or

only those of the least degree of friemdship. These ratings of friendship were
used as a basis for identifying like-sex mutual friendship pairs among the children
in each class. The minimum criterion permitting two children to come under con-
sideration as a friendship pair was that ecach child be listed by both teachers as

< a friend of the other child. 1In addition, thc degree of friendship each child

held for the other must have been rated B or higher on the above scale by one of
the two raters. Using this criterion, 30 friendship pairs were dentified,

Experimental situation. Observations werc made in a 14 x 15 ft. room of one of a

: suite or rooms used for testing, located in the same building as the classrooms
but in a separate corridor not frequented by the children. The experience of the
children with this part of the school was restrictad to those occasions when they
were escorted there for purposes of testing. The experimental room was unfaniliar
to the children in the sensc that it was not a part of their everyday experience

f and no child had had frece play experience there, although most Ss had been in the

Ml e A IR
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room on a prior occasion. The experimental room had no outside windows. At

each end of the 15 ft. dinension was a onc-way mirror 4 x 8 ft. which gave observers
in the adjacent room full view of activities in thc experimental room. The walls

of the experimental room were cream colored and the ceiling, which held racessed
fluorescent lights, was white. The floor was covered with a burnt orange and

black tween carpet. TFor this experiment, and differing from any S's prior

exposure to it, the floor area was marked off with 1 in. masking tape in a grid
configuration with 2 ft. squares. Independent of the grid, the floor was criss-
crossed with 2 in. masking tape from corner to cornmer, thus dividing it into four

quandrants.,

Familiar toys. Each triangular quandrant of the room contained a toy which was

situated close to the wall and centered on the side of the quandrant bordering the
wall. On each 14 ft. side was a familiar toy. One of these was a black flannel
board (Instructo) 3 ft. x 2 ft. which held 15 felt symbols of various colors and
shapes ranging from 1 in. to 2% in. across. The flannel board which was supported
by a metal stand, faced the center of the roonm and was tilted back slightly with
the 2 ft. side against the floor. This position permitted a 4 year old child to
play comfortably in a standing or seated position. Each of the classrooms contained
an identical flamnel board to which the children had free access. The second
familiar toy consistoed of a steering wheel and gear shift nmounted on a post
secured to a stable base. The base also held two spring loaded pedals. Three
sturdy wooden blocks were stacked in front of the steering wheel to serve as a
seat. This toy was situated in the center of the wall opposite the flannel board.
A child seated at the stcering wheel would have had his back to the flannecl board.
The steering wheel and flannel board were sclected from among the toys in the

Nursery School because of their rceported popularity with children of both sexes

s rorpmt s
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and because they were less likely to be moved about the oxperimental room than
other potential selections. The stecring wheel was the only on2 in the nursery;
however, because of its popularity, it had been rotated religiously from one
classroom to another at weekly intcrvals. Each child had had approximately 5

weeks of prior access to it.

Novel toys. In the selection of novel toys an attempt was made to obtain toys

which had the following characteristics: likely to remain where stationed by the

experimenter; low probability of familiarity to any child; complex in appearance;

et

and capable of producing some unexpected stirulus change when played with. No
cormercially available toy completely satisfied all of these requirements; there-
fore, two toys were constructed from a combination of toys. One of these (Copter)
had as its basic element a battery operated field lLelicopter tvy (Sears, Roebuck
and Company). 1t consisted of an orange plastic box 12 x 10 x 5 in. designed to
be worn on the back with straps. The front of the box contained numerous dials
and buttons. A 14 in. drive shaft extending from the top supported a 23 in.
plastic rotory blade. The helicopter toy was affixed to a black pedistal consisting
of a hollow plywood post, 23 in. high secured to a 34 x 20 in. plywood base for
stability. Pulling down a lever on the right hand side of the toy caused a

% clicking noise, rotation of the rotor, and the alternate flashing of a red and a
blue light on the coptor body. A further depression of the lever doubled the
tempo of this action. The battery operzzed sound producing mechanism of a toy

rifle (Sound-O-Power M-16 Military Rifle, Louis Marx & Co., Inc) was installed in

‘T

the hollow pedistal. A lever trigger was prominantly situated on the control
panel of the copter. Each pull of the trigger produced a discrete burst of

recorded gun fire and battle sound from the sound mechanism in the pedistal.
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The major clenent of the other novel toy (Dash) was a yellow plastic play
dashboard (Firebird 99 Sports Car, REMCO Industrics, Inc.) As with the copter,
the dashboard was attached to the top of a black pedistal consisting of a 17 x 21
in. base and a hollow post 18 in. high, and 10 x 4 in. in cross scction. The
dashboard, which was 12 x 10 x 5 in., contained a clear plastic windshield with a
wiper operated from a knob on the dash; a 7 in. stecering wheel which flashed a
right or left turn signal upon right or left rotation; an air horn on the steering
wheel; and a small glove compartment. A battery operated device which made a
variable intensity motor sound was attached ingide the pedistal (V-RROOM Hot-
Rodder Engine, Mattel, Inc.). The potentiometer switch was affixed to the left of
the steering wheel. Clockwisc rotation of the key produced first a brief loud
sound irmediately followed by a softer and then gradually increasing sound
intensity. Also attached to the pedistal below and adjacent to the dash was a
yellow plastic Surprise Box (Kohner Bros., Inc.) consisting of spring loaded
compartments, each of which could be openad by manipulating its independent and
unique mechanical latch. The smiling faces originally situated in each compart-
ment were replaced with color pictures of animals and people in threatening poses.

Design and Procedure. The thirty mutual friendship pairs formed on the bases of

teachers' ratings of friendship were randomly assigned to three experimental
conditions, the Friend, Stranger, and Alone Conditions. The purpose of the pairing
of Ss before randon assignment was to prevent the introduction of a personality
bias which would have arisen if an attempt was made to utilize the entire Nursery
School population by placing children without friends in the Stranger or Alone
Conditions. Subiccts assigned to the Alone Condition were observed individually

in the testing room. Thosc assigned to the Friend Condition were observed jointly

in nutual friendship pairs. The Ss assigned to the Stranger Condition ‘were not
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observed in mutual friendship pairs, rathzr a ncw pairing of these Ss was made.
To insure a status of stranger and nonfricndship, restrictions werc placed on this
reassignment to pairs: mnecmbers of a noew pair had to be from different classrooms,
and they could not ride to school in the same car pool. Also, the requirement of
like-sex pairing was rctained for the Stranger Condition, and for practical reasons,
although from different classes, the classes had to meet in the same s2ssion, i.e.,
worning or afternoon.

The experimental procedure was identical for Ss observed individually in the
Alone Condition and for those observed in pairs in the Friend and Stranger
Conditions. The E went to the classroom and the teacher called the §_(s) requested
to come to the doorway where they were introduced to E, a female graduate student.
The E remarked as follows: '"We are going to go to onc of those rooms down the
hall from Miss Robinson's office (the school director). There I have some pictures
and I an asking the boys and girls in your school to look at thesce pictures and
to tell me which ones they like and which ones they don't 1ike." 1In the case of
strange pairs, this cxplanation was given to the first child picked up and then
repeated when the second child was picked up from another classroom. Children who
were strangers were not introduced but, as with the children in the other con-
ditions, were taken directly to the experimental room.

The experimenter walked the child or children to the center of the experimen-
tal room and remarked as follows:

"oh my! I forgot to bring in my pictures. They are still out in my

car and it is on the far side of the parking lot. I anm sorry but I

will have to go get them. That's all right because, while I'm gone,

you will have a chance to play with the toys in this room. You see,

therc is a toy over therc and one over here and one here and one cver
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here. (Thesz instructions were given while turning the‘g(s) to face
: the toy at cach side of the room). You may play with all of them
while I am gone. It will take me about 5 minutes, but as soon as I
i get the pictures from my car I will come back here to this room and
g have you look at them.!
At this point E departed and at the conclusion of the 5 min. obscrvation period
reentered the room with a pack of pictures in hand. After spending a few minutes

zliciting each child's reactions to the pictures, E returned the children to

their classroom. The experimental instructions secemed to avert any strong fear
of abandonment on the part of the Ss since no child cried during the observation

period. i

Live observations and ratings. A videotape rccording was made of the activities

of the children in the experimental room. To obtain a picture of the entire floor
area, a television camera cquipped with a wide angle (10 rm. focal iength) lense
S was mo:mted on the wall pointing directly into a convex mirror, which reflected
the entire floor arca. The mirror, a 24 x 15 in. Detecto mirror, was suspended

at a slight angle toward the room at the junction of the ceiling and the wall

directly above the stecring wheel toy. Sound was picked up from a microphone

% mounted on the oppositc wall. Most of the ratings were made from this videotaped

record.

Two ratings were made life: One of looking behavior, and the other of

3 overall comfort. Two raters were present for each; the E who broughr the

3
k>

children to the experimental room and another graduate student who started the

videotape equipment. The latter was not informed as to the friendship status of

paired Ss. For paired Ss a record was nade with an Esterline-Angus event recorder
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of the duration time and frequency of thc occasions that cach child looked at the
other child in the room. Each rater observed onc of the Ss and depressed a

double pole switch for the duration of cach cvent. The event recorder and
switches werce wired in such a way that a third channel operated on those occasions
when the Ss were simultaneously looking at each other. No rating of looking

behavior was made in the Alone Condition. Immediately after each session global

rating of the apparent confort were made. The following 5-point scale was
cmployed for this purpose:
0 - Crying

1 - Despondent or frightened facial expression but no crying. Little or no play
with toys. Little or no conversation or corment.

U T

2 - Watchful but not despondent or frightencd facial expression. Cautious, tinid,
or somewhat hesitant play wiilh toys, especially at first. Few comments or

verbalizations.

p 3 - Relaxed facial cxpression. Active play with toys during most of the session
o3 but possibly some hesitation initially. Some conversation and corment.

' 4 - Sniling, cheery facial expression. Active play with toys with no hesitation.
E Frequent animated conversation and corment.

é All Ss werc rated independently by both raters. The product-moment correlation

between these ratings was .88 (df = 55). Since these two raters kmew the general

hypothesis under investigation and one kncw the friendship status of pairs, ratings
of comfort were also made from the videotape recordings by two new graduate students

{ who had no knowledge of the research project. The comfort ratings of these two

% raters corrclated .71 (df = 55). The average of the two ratings made live
correlated .69 with the average of the two ratings made from videotape. It should

; be noted that because of the wide floor arca covered and the overhead angle of the

TV camera, facial cxpressions were not discernablc of the videotape rccordings and

3 hence could not serve as a determinant of comfort ratings made from videotape.

1
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Ratings from Videotape recordings. Two raters unfaniliar with tha hypotheses

were involved in rating each variable. Before rating a variable, a pilot tape of
a pair of Ss was replayed as often as required to familiarize the raters with the
procedure. When paired $s appeared on the vidcotape, the raters decided beforehand
who would rate which §. All Ss were rated on a given variable before the tapes
were replayed to rate a different variable. To check for possible bias due to
cormunication between raters during rating in the Alone Condition, all variables
were rerated for Ss in the Alone Condition by a third rater, also unfamiliar with
the hypotheses. The ratings of raters A and B, the initial raters, and of rater

C were intercorrclated to obtain estimates of interrater reliability for cach
variable, For the 17 Ss in the Alone Condition the lowest of thesc intcrrater
reliability coefficients was .91. Since half of the Ss in the Friend and Stranger
Conditions were rated by rater A and the other half by rater B, the rating of
raters A and B were averaged for Ss in the Alone Condition in order to balance

any systematic difference in the rating styles of the two raters.

One variable, fine movement, an index of activity or motility, consisted of

a frequency count of lines touched or crossed by § during the 5 nin. obscrvation

period. The lines in question were those of 1 in. masking tape which divided the
floor into a grid configuration of 2 ft. squares. A sesond motility variable,

grogs movement, consisted of a frequency count of the total number of quandrant

entries or changes during the 5 min. obscrvation period. 1In this case an ecntry
was not counted unless the S spent 2 sec. or more in the quandrant, since the S
was likely to step momentarily into an adjacent quandrant while noving from the
quandrant at one end of the room to the opposite quandrant.

Another set of related variables was the percentage of the total 5 min.

observation period spent in each quandrant. These scores reflected the relative
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attractiveness of the toys located in cach quadrant; therefore, th: scores were
naned for the toy in the quadrant. The time rzcord was made with ths wvent
recorder raferred to above. For this task it was cquipped with two multiswitch
frames, each containing a separate button for cach quadrant. When two raters
viewcd a videotape of a pair of Ss, they began by depressing the button assigned
to the quadrant in which their S was situated. When Ss changed quadrants, the
button associated with thc new quadrant was depressed, automatically.restoring all
other buttons. Each button independendently operated a channel of the event
recorder, and was also wired in series with the button for the same quadrant on
the other multiswitch frame. This circuitry produced an additional record of the
frequency and duration of simultaneous occupancy of each quadrant by both Ss. As

an index of the degree of proximity maintained by paired Ss, a conjoint presence

score was calculated for each pair. It consistad of the percentage of the total
time that paired Ss occupied the same quadrant and, thus, were less than 7 ft.
apart. The gross movement score referred to above was also obtained from the
event recorder record by simply summing the frequency with which each quadrant

was entered.

Three scores were derived primarily from the audio information on the
videotape rocordings. One was the total frequency with which the gun on the
Copter was triggered by cach §, another was the total time (in sec.) that the
V-RRoom motor on the dash was run, and the third was the total time spent ik

conmunicative verbalization by each §. Subjects in the Alone Condition were not

rated for verbalization since so little occurred. All Ss in the Friend and
Stranger Conditions were rated independently by two raters. The rcsulting sets of
scores corrclated .94 (df = 38). The average of the two ratings was employed in

statistical analysecs.
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10s from the Stanford-Binet Intelligencc Test (1960 Revision, form L-M)

were available for most Ss Irom testing done within six months of the experiment.
Results

Table 1 presents mean scores on four variables for males, females, and for I
the sexes combined in the Friend, Stranger, and Alone Conditions. The variables ?
are comfort in the experimental situation rated live and rated from videotape
recordings, fine movenent (crossing lines of 2 ft. squares), and gross movement
(crossing lines marking quadrants of the floor). An analysis of variance (3 x 2
factorial design, conditions X sex, method of unweighted means) was applied to all

four variables. These analyses were followed in each case by planned orthogonal

comparisons of the Friend and Stranger Conditions and of the Alone Conditions with

the combined Friend and Stranger Conditions. The remzining possible comparisons
between individual means, i.e., Friend vs. Alone, and Stranger vs. Alone, were
made by the Newman-Keuls procedure (Winer, 1962, pp. 80-85 and 101-103.) The
Newman-Kuels test maintains appropriate alpha levels for multiple a posteriori
comparisons. The same method of statistical analysis was used for the other

dependent measuraes reported below.
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It can be scen in Table 2 that the main effect of conditions was sig-
nificant in the analysis of both ratings of comfort. With the live rating of
confort the effect of sex approached significance (p .10). Females tended to be
more comfortable than males. No sex diffcrence was suggested by the vidcotape
ratings of comfort. As with all other dependent variables, the interaction
between sex and conditions was not significant with either rating or comfort.

Since the interaction between conditions and sex was not significant, the sexes
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were combin:d in comparisons of the simpl. _ffucts of the thr:. treatoont
conditions. As shown in Table 2, both ratings of comfort indic~t: that Ss in ths
Friend Conditions were significantly more comfortable than §s in the Stranger
Condition. Thus, th: hypothusis that the proximity of an attached individual
facilitates sccurity and positive affective states is supported by this finding.
There are some curious dzscrepencics between the results obtained with th: live
ratings of comfort and the vidzotape ratings. With the live ratings th: Friend
and the Stranger Conditions did not differ in comfort, and §s in the Alone Con-
dition were mor: comfortable tham §s in the Stranger Condition. Thesc differences
suggest a discomforting influonce of the proximity of the stranger. However, the
vidcotape ratings of comfort yielded the contradictory finding that the Strangar
and Alone Conditions elicit a2 similar degrec of comfort, a degree which is
significantly lower than that for the Friend Condition. Thus, the vidcotape
ratings of comfort, which were based on a nore restricted sample of behavior but
which also eliminated the possibility of rater bias, yielded results which
supported the hypothesis of greater security in the preseénce of an attached
individual.

The analysis of variance of finc movement scores (Tables 1 and 2) indicated
that the nain effect of conditions was significant boyond the .01 lavel. Male Ss
tended to have higher fine movement scorcs but the main effect of sex did not
riach significance (p .10). There having bean no interaction of conditions and
sex, male and female §s were combined in comparison of the sinple effects of the
three treatment conditions. It can be seen in Table 2 that, as predicted, the
ncan of fine movement in the Friend Condition was significantly greater than the
neans in both the Stranger Condition and the Alone Condition, and that the Stranger

and Alone Conditions did not differ significantly. The order of magnitude of the
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neans for gross movement paralleloed the order for finc movenent (Friend Strangcr
Alone). Although the main affect of conditions was not significant, the planned

comparison of the combined Friend and Stranger Groups differed significontly from

the Alone Group. The NMewman-Kuels comparison of the Friend and Alonc Conditions

was also significant. Both movement scores yielded results which are supportive
of the hypotheses of greater security in the presence of an attached individual.

The results with the fine movement measura were more strongly supportive of this

hypcthesis than thosec with the gross measure of movement.
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Attraction to Novel and Familiar Toys

A surmary of the data and the analyses of variance relating te the
attractiveness of the four toys for male and fomnle Ss in the three experimental

conditions are presented in Table 3. The basic score employed here was the per-

centage of the total time that a child spent in the quadrant containing thz toy

indicated. It can be seen that the Dash, a novel toy, was by far the most

attractive toy for all Ss. On the average, Ss spend 69.0 percent of the total

time in the quadrant containing the dash. The other novel toy, the Copter, was

the second most attractive toy, with Ss spending 23.0 percent of the time in its

quadrant. Much lower ia relative attractiveness were the two familiar toys, the
Stcering Wheel and the Flannel Board. Subjects on the average spent 5.3 and 2.7
per cent of the total time, respectively, in the quadrants containing those toys.
Despite the fact that the familiar toys werc seclected, in part, for their pop-

ularity in the classrooms, their attractiveness paled in comparison with that of

the novel toys, irrespective of sex or the experimental condition of the Ss.

T
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Differences betwecen the thrce experimental conditions in attraction to
each toy wexe small in comparison with thc differences in overall attractiveness of
the four toys. Ccntrary to prediction, the Friznd and Stranger Conditions did
not differ in attraction to any toy. As can be seen in the bottom half of Table 3,
the analysis of variance of the percentage of total time spent in the Copter
quadrant yielded a significant main cffect for conditions and sex, whereas there
were no significant effeocts in the comparable analyses of variance for the other
threce quadrants. The planned comparison of the mean of the Friend Condition with
the mean of the Stranger Condition for the Copter quadrant was not significant
(F 1). DNewnman-Kuels comparisons of Friend vs. Alone and Stranger vs. Alone were
poth significant at the .05 level, and both in a direction indicating less
attraction to the Copter in the Alone Condition. With regard to the percentage
occupancy of the Copter quadrant, as well as Flannel Board quadrant and Steering
Wheel quadrant, the distributions tended to be J-shaped and positively skewed.
Also the means of cells tended to be proportional to the standard deviations, as
can be seen in Table 3. As a przcautionary measure, in these three instances, the
analyses were recomputed with the following transformation: Log (score +1). This
transformation eliminated the heterogeneity of variability, but had only slight
effect upon the significance levels. The significant sex effect for the Copter
quadrant dropped from .05 to .10, while the conditions effect rcmained significant
at the .05 level, and the Newnman-Kuels comparison of Stranger vs. Alone dropped
below the .05 level of significance. The 2 x 3 analysis of variance for Dash,
Flannel Board, and Steering Wheel yielded no significant effects. Therefore,
contrary to prediction, the Friend and Stranger Conditions did not differ in

attraction to any of the four toys.
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With regard to the pradicted diffcorential reactior of the three groups to
the familiar as opposed to the novel toys, it may be pointed out that the relative
nagnitudes of means in some cases conformn to prior predictions relative to greater
insecurity in the Alone Condition, i.e., for the Copter quadrant and for the
Flannel Board Ouadrant; however, the differences are opposite to prediction in
the Dash quadrant and the Steering Wheel quadrant.

Both the Dash and the Copter were equipped with devices which nmade rather
loud sounds. fhese devices were under the voluntary control of the §s. Of the
total sample 88 per cent turnaed on the Vrroom motor or the Dash and 68 per cent
fired the gun on the Copter. Some Ss sought a continuation or repetition of these
auditory stimuli while others seemed to avoid further stinulation. Chi-squarc com-
parisons of the numbers of Ss included in the cells of Table 4 with thosc of Table
1 indicates that the proportions of Ss who activated these devices at least once
did not differ appreciably across cxperimental conditions. (Motor x2=3.62,

df=2, p .05, Gun x2=1.15, df=2, p .05).
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Insert Table 4 about here

The analysis of variance of the duration of motor operation data
surmarized in Table & indicated no differences as a function of sex or experimental
condition. (The Fs for both main effects and the interaction were less than 1.0).
A comparable analysis of the frequency of gun firing yielded a significant main
effect for conditions (F=3.89, df=2/33, p .05) and a significant main cffect for
sex (F = 10.15, df = 1/33, p .01). The interaction was not significant (F 1).
It can be scen in Table & that boys fired the gun with more than triple the
frequency of girls. In planned comparison tests the Friend and the Stranger

Conditions did not differ in frequency of gun firing (F 1), but these two
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conditions combined did differ from the Alone Condition (F = 6.25, df = 1/33,

p .05). The frequency of gun firing for those who fired at least once was much
less in the Alone Condition than in the Friend and Stranger Conditions. It nay
be noted that the standard deviations of the Friend and Stranger Conditions are
much larger than the standard deviation of the Alone Condition. A log trans-
formation was applied to the gun shooting scores. It succeeded in equalizing the
variances of the threce groups but did not change significance levels from those

reported above.

Further comparisons of the Friend and Stranger Conditions

Four behavioral measures werc obtained only on Ss in the Friend and

Stranger Conditions. Each of these measures reflected an aspect of the social
interaction between the paired $s in these two conditions. Thereforzs, no

comparable observations were possible for Ss in the Alone Condition. Two of

tpese measures, verbalizations and looking at partner, were rated separately for
each individual. The other two were ratzd for pairs of $- in each condition.
The means on all four variables are presented in Table 5 by condition and sex
and by condition with males and females combined. Each variable was analyzed

in a 2 x 2 analysis of variance design (conditions X sex, method of unweighted

rmeans). The analysis of the verbal cormunication measure produced a significant
main cffect for conditions (F = 8.43, df = 1/36, p .01). As anticipated,
individual Ss in the Friend Condition had a greater mean number of seconds of
communicative verbalization than individual Ss in the Strange Conditica. There
was a tendency for males to communicate more than females, especially in the
Stranger Condition; however, neither the main effect for sex nor the interacticn
of sex and condition werc significant (F = 2.26, df = 1/36, p .05, and F = .69,

= 1/36, p .05, respectively). The analysis of the number of seconds sapent
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looking at the partner yielded no significant effects for conditions, sex, or the
interaction of sex by condition (Fs 1). The looking behavior records of two

Ss in the Friend Condition were lost due to a failure of the event recorder.
Although the Pricnd and Stranger Conditions did not differ in mean looking time,
the variance of the looking times of Ss im the Stranger Condition was greater than
the variance for the Friend Condition (F = 2.78, df = 19/17, p .05, two~tailed).
This finding suggests that being paired with a stranger may result in cither
increased looking or dccreased looking at the stranger, rclative to the time

spent looking at a friend.
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Insert Table 5 about here
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It may be recalled that the conjoint looking score is the total number of
seconds that a pair of Ss simultaneously looked at each other or returned one
anothers gaze. It was anticipated that strangers would tend to avoid meeting one
anothers gaze. The conjoint looking scores presented in Table 5 failod to support
this hypothesis; in fact, the mean differences were in the opposite direction, i.e.,
the pairs of strangers had a longer duration of conjoint looking than thc pairs of
friends. Neither the main effects nor the interaction approached significance
in the analysis of variance of conjoint looking scores. It may be noted that
the average duration of this behavior for all pa;rs was only 10.0 sec., whereas,
the maximum possible score was 300 scc. With this latter figure in mind, it is
apparent that both conjoint and individual looking 2t the partner occupied only a
small proportion of the §§' time in the experimental situation.

With regard to the score of conjoint presence in the sane quadrant, it was
predicted that friends would spend more time together in the same quadrant than

strangers becausc of the greater tolerance for proximity between attached individual
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than between strangers. The analysis of variamce of the conjoint prescnde
scores, for which group moans ars presented in Table 5, revealed no significant
differences as a function of condition, sex, or thc interaction of sex and con-
dition; therefore, the above hypothesis was not supported. It was surprising to
find that even strangers spent 46 per cent of the total time jointly occupying

the same quadrant or % of the floor space in the experimental roon.
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Insert Table 6 about here
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A matrix of the intercorrelations of all the individual subject variables
is presented in Tsble §. Since it was hypothesized that comfort ratings, motility,
verbalization, und the strength of the preference for novel toys (Dash and Copter)
would all reflect security, one would expect significant positive correlations
between these variables. Comfort, movement, and verbalization should be
negatively corielated with time in quandrants containing familiar toys. Playing
with the noise making aspects of the novel toys (Motor and Gun) was also thought
to reflect greater sccurity. 1In general, it appears that the matrix of inter-
correlations provides qualified support for these anticipated rzlationships. A
najor discrepency centers about time in the Dash quadrant. It can be seen that
movement is negatively correlaced with time in the Dash quadrant. Also, it will
be recalled that Alone Condition Ss tended to have higher mean scores for Dash
than did the other groups. Timz spent in the Copter quadrant, on the other hand,
fits very well the anticipated relationships. It is significantly positively
corrclated with both comfort ratings and with motility ratings. Also, occupancy
of the Copter quadrant is strongly associated with Gun shooting. The failure of
Copter to corrclate positively with ve' sz2lization is contrary to the postulated

security pattern. Verbalization has significant positive corrclations with
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motility and positive correlations approaching significance with comfert. Thus,
the matrix provides some support for the utility of the comstruct of sccurity as
an explanitory concept in the theorctical account of the bashavior obscrved in
this experiment.

Discussion

The results from the twc comfort ncasurcs, the fine movemsnt score and the
verbalization score provide clear support for the hypothesis that the proximity
of an attached peer has 2 distress inhibiting or security inducing cfifcct on
children which is greatcr than that afforded by proximity to a strange peer. The
level of comfort exibited by friends was quite high for both live and videotape
ratings. It would appcar than that not only was their an absence of distress,
but that the children in the Friend Condition cxperienced strong positive affect.
Construing this result within the Berlyne arousal-reinforcement model, onc might
infer, then, that the proximity of a friend in this novel and stimulated
environment resulted in levels of arousal which were above the reward system
thrashold but not so high as to activate the aversion system.

Some curious differences were observed between the live rating of comfort
and the videotape rating. The major discrepancy was between the magnitude of the
comfort mean of the Alonc Condition relative to the other conditioms. In the live
ratings the comfort of thc alone $s was rated on a par with that of the Friend
Condition whereas, with the videotaped ratings, it was ratéd as low as that in
the Stranger Condition. It will be recalled that facial expression could not
serve as a determinant of comfort ratings made from the videotapes. It is possible,
then, that the discrcpant results are due to the &ifferential influcnce of this
behavior on the scores. Since facinl expression might be thought of as the best

single index of affective state available in this situation, one might then
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spoculate that Ss in the Alone Condition were oxperiencing 2 more pleasurable
affective state than $s in the Stranger Condition. One problem with this con-
clusion is that it is not consistent with the high correlation and greater cor-
respondence across conditions between the videotape comfort scores and fin2 move-
ment scores than between the live comfort scores and the fine movement scores.
The relative immobility of the alone Ss would suggest discomfort and a general
inhibition of motility. On the other hand motility, although conforming to prior
predictions as an index of security and distress inhibition, may not be highly
correlated with affective state. It is likely that the videotape raters responded
nore strongly to the cue of motility in judging comfort than did the live raters
of comfort who had the cue of facial expression available.

If the alone 8s did in fact experience greater pleasure in the situation
than Ss in the Stranger Condition, it would suggest that the proximity of a
stranger was more aversive than being alone in this situation. The variable of
conjoint presence in the same quadrant also may have some bearing on the issue of
the aversiveness of proximity to a stranger. It was anticipated that strangers
would spend less time in the same quadrant than friends. This was not the case.
The failure to find this difference is one of the most perplaxing findings of
the study. Two interpretations secm plausible: one is that strangers werc not
aversive. However, this is contradicted by both comfort ratings and fine movement
scores. Another interpretation which secms miere plausible is that the attraction
of the novel toys was so strong that it completely over rode any aversion to the
stranger. Its plausibility stems from the fact that the attraction was so strong
that Ss spent 92 per cent of the total time in the two quadrants containing the
novel toys. Also the small percentage of time (12.6 that Ss spent looking at

one another provides further cvidence that the toys were the major focus of
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attention. The greater variation in time spent looking at the partner in the
Stranger Condition than in the Friend Condition indicatcs that some Ss in the
Stranger Condition avoidzd looking at the stranger while others visually explored
the stranger. Thes2 looking pattern differences suggast that the stranger was
not affectively neutral and may have been mildly aversive.

In a review of stidies on social facilitation, Zajoc (1965) put forth =
generalization which scemed to account for a large number of diverse findings

which, on the surface, appcared nutually contradictory. He hypothesized that the

L]

presence of others as spectators or as coactors, enhances the emission cf dominant
responses. He further speculated that arousal, activation, or drive was the
intervening state variable which accounted for the increased emission of dominant
responses, which was manifested in facililitation of simple task responsces and
interference with complex task responses. He then proceceded to examine the evidence
for the hypothesis that the presence of others increases the individual's general
arousal or drive level. He found that much of the existing evidence was indirect
and somewhat contradictory. In all of the social facilitation studies surveyed

by Zajoc, it appears that the subjects and social stimuli employed werc strangers

to one another. 1In vicw of Berlyne's (1960) thecory of the effects of novelty upon
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arousal, the generality of Zajoc's integrating cxplanatory hypothesis maybe
limited to the effects of unfamiliar social stimuli. The results of this study
with regard to the fine movement response in no way support Zajoc's hypothesis
even when modified according to the Berlync (1960) and King (1966) hypothesis of a
linear relationship between novelty and arousal. This updated version of the
Z2joc hypothesis would have predicted that Ss in the Friend Condition would have
been less aroused, because of the proximity of the familliar peer, than Ss in the

Stranger Condition who were in the presence of a strange (novel) peer. However, if
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we view locomotion as a dominant responsc, which seens reasonabie, we find
that the results are opposite to that prediction in that the Friend Condition had
the highest motility and the Strangcer Condition had significantly less motility as
measured by the fine movement score. Also the Zajoc hypothesis, updated or not,
would have predicted greater motility in the Stranger Condition than in the Alone
Condition where no difference was found. Rather, these results conforn perfectly
to the prior prediction that increased security, induced by proximity to an attachad
peer, would facilitate motility. It would appear that response systems differ in
the manner in which they are affected by arousal of varying degree>. Freeczing
or immobility is a response which sometimes occurs under conditions of fear. The
later is probably a high state of arousal. On the other hand fear and threat are
likely to producc flight. 1In this situation mild nonaversive degrees of arousal,
which secm to have existed in the Friend Condition, (judging from the comfort
ratings) seem to have had facilitory effects on motility. In the absence of any
specific threat which would induce flight, the reduced notility in the Stranger
Condition probably reflects the inhibitory irfluence of a higher and mildly
aversive level of arousal.

Several of the studies cited by Zajoc could be interpreted in this way.
Highly social animals were seen to be less active when alone. The absence of
accustomed stimulation may have been highly arousing, aversive, and inhibitory,
while the presence of accustomed social stimulation may have becen rewarding,
nildly arousing, and facilitory. This interprctation is supported by Kissel's
observations of higher activation (skin conductance) in college students solving
problems alone as compared with a condition of proximity to a close friend.

The results pertaining to percentage of time in the Copter quadrant and

reneated gun firing, on the surface, seem to reflect the importance of another
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influence operative in the Friend and Stranger Conditions, that of imitation.
Allport (1924, p. 274) theorized that "th: sights and sounds of others doing the
same things" augment overt motor responscs. It may be that the higher rates of
repeated gun firing in these conditions than in the Alone Condition were a

result of this type of imicative facilitation., However, play with the Dash and
running the motor attached there also seemed to require no such facilitation

since the rates werc as high in the Alone Condition as in the other two con-
ditions. Purthermorc, the probability of a subject in the Alone Condition locating
and firing the gun at least once did not differ from the paired subject conditioﬁs.
Rather it appears that this is an effect which is due to the aversiveness of the
gun sound and the Copter in general for Ss in the Alone Condition. The variance
difference beotween the Alone Condition and the paired conditions indicates that
there were no subjects in the Alone Condition who had high rates of gun firing

as there were in the Friend and Stranger Conditions. Although there are no
objective standards which can be applied, in the judgement of the author, the
Copter and the gun sound of the motor on the Dash was both louder and more

noxious than that of the gun. These facts and judgements support the.view that

subjects in the Alone Condition were lcast secure and had the lowest tolerance for

highly novel stimulation.

In view of the foregoing discussion it must be concluded that the Dash
unfortunately was not a highly novel stimulus. It did bear similarity to a real
automobile dash board which these Ss encountcred everyday when transported to the
nursery school in car pools. Furthermore, its higher degree of realism than the
Steering Wheel toy may account for its high attractiveness even in the Alone
Conditicn. In addition to providing an optimal degree of novelty, it may have

clicited a large storc of gratifying fantasies of mastery in Ss of this age. The
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familiar toys were raactud to with indiffurcnce in this situation, = fact which

was contradictory to the cxperimental hypothosis. Onc night assumc that thz Ss

did not find the total situation so extremely arousing that it was necessary to
gseck the most familiar stinulus available in order to reduce arousa2l below noxious
levels. One subjcct in the Alone Condition did, however, spend over two-thirds of
the total time with the familiar flamnel bo-rd.

It may be concluded that the results of this experiment can be rcadily

construed within the framework of attachment theory and Berlyne's arousal-

reinforcement model.
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TAble 5
Means: and Standard Doviations of Variables Scorad for P-irs

of Subjects or Individunl Subjects in the

e o A+ S e 550 g BCatt £ 4 3]
- )

Friend and Strangar Conditions Only

e et

et
=

Variable g Condition
% Friend Stranger Friend " Stranger |
% Male Fomale : Male Female | Combined Combined
Individual ; {
N
Verbal- _PS 27.25 18.12 | 18.12 7.88 25.48 11.98
ization SO 17.24 18.43 | 5.85 7.56 17.56 8.50
§@® a2 i @ «2) | @) | (@0
Looking at M 39.67 34.67 | 44.50 35.92 36.33 39.35 :
partner §g 12.86 18.74 | 30.92 26.64 16.78 27.%6
q' ) an ! ® az | a8 (20)

Pair % :
Conjoint j 11.00 "6.00 ; 13.25 11.67 | 7.67 12.30
looking §g 6.08 3.22 | 9.43 7.58 4.69 7.89

_»% (3) - (6) | (4) 6 i (@ (10) : -
Conjoint g 38.95 46.96 | 47.54 44.62 | 43.75 45.79
presence in _s__g‘ 22.20 29.00 | 25.62  36.66 ; 25.47 31.11 1
2 quadrant 31 (%) ) | (&) (6) i (10) (10)
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KINDEEGARTEN "LEAEHING TC LEARY' PROGRAX

~f

EVALUATIOH

vargaret Lay

Syracuse University

Thg purpose of the proposed stuay is to investigate the effects of al-
terpative learning situations on young children's develcpment. Thzre is a
sharp division of opinion among early childhooda educators as to the manner
in which children are most effectively educateéd which may be summarized as
follows:

Many professional educators have considercd optimal developmeant to be,

3 first, highly dependent upon naturational processes aad, second, the by-
product of spontancous interaction of an emotionally healthy child in his

é environment. The teacher's responsibility, according to this view, is
considered to be dischargad by providing the "psychologically supportive” and
é “rich and varied" enviromment in which the child may initiate activities and
thereby structure his own best lecarning situations.

Counter opinions have gained strength along with the current interest
in the effects of early expaerience and intervention for the disadvantaged.
Some of the programs claiming to have produced change in children's abilities
have credited success to teacher-guided learning situations rather than the
2 diverse opportunity for choicc in what has beenﬂdubbed the "cafeteria”

f approach. Those questioning the effectiveness of the cafeteria programs
% _ doubt whether children, especially culturally deprived children, actually

can identify for themselves from the global classroom environment the essen-
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tial components of their optimal learninz. They irsist imstead, that it is
preferable for a teacher to structurc sequential learning experiences in
accordance with the individual learner‘’s existing stage of develooment. The
pro-"‘cafeteria“ zroup, on the other hand, fear that childrzn's creativa
anpilities and capacities for self~direction will be thwarteé if teacher-
guided sequentially-arranged learning experiences are utilized with the
young child. It is within this context of controversy that the proposed
study is set.

This study will a2fford the opportunity to make compariscns for a range
of subject behaviors between the sequentially-arranged teacher-—guided nrograms

and programs primarily focusing on children's self-initiated activities.

REVIEW OF RELATEu RESEARCH

Evaluations conducted by Van de Riet and Van de Rict (1966. 1967) of
a sequential learning program for kindergarten children developed by Dr.
Herbert Sprigle, Learning to Lcarn School, Jacksonville, Florida,; have
established it as a promising approach worthy of further evaluation. Iu the
initial study three matched groups of culturally deprived Negro children werc
comparud. An cutire class group of 25 received the experimental program
utilizing two classroom areas -~ a work-play arca in which the total classroom
group engaged in a variety of activities and a smaller room used for work with
groups of four children in a sequential program of guided learning experiences.
The children were taken from the regular classroom for daily short pzriods
of participation in games and activitics designed to ‘get the child to
become active in the learning process’’. £ sccond group recoived kindergarten

training in an c¢stablished ''traditional kindergarten in the community, and

) LeANE AN AT
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a third group had no formal pruschool training. Children in th: experimontal
program were found to be significantly supcrior to eith=zr the *traditional
kindergarten group or the no-trioatment group on developmental measures
including Stanford-Binat; numan Figure Drawings Peabody Pictur- Vocabulary
Test, Bender Gestalt test; sfctropolitan Readiness Test: Visual cecoding,

Verbal encoding, Auditory-vocal association, Visual-motor association

subtusts of the Iilinois Test of Psycholinguistic Abilities. The ° traditional®

trainud group showed higher performance than the no-treatment group but the
differences were not nearly as great as between the @xparimental and
“traditional" groups.

The Sprigle program has also buen experimentally utilizzd and cevaluated
for lower-middle class children and the following table showing scores from
both studies reveals that the experimental program resulted in greatcer
improvement for culturally-deprived children than for the lower-middle class
childrer. At the termination of a nine-month program the culturally-
deprived experimental children were functioning at lsvels similar to those

of lower-middle class children exposed to ‘‘traditional kindergarten programs.

j>u

E iy
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Corxparisons of Culturally peprived and

Lowar-Middle Class Cnildren at the Complestion of Kindergarten

Variables Learning Traditional No
to Learn Program  Program
Program
gean Mean Hean
Binet Intelligenca Culturally visadvantaged 104.12 90.33 33.29
Scores Lower-Middle Class 112.83 197.33
Binet Vocabulary Culturally Pisadvantaged 5.62 3.71 2.71
Lower-~Middle Class 7.00 6.19
Bender-Gestalt Culturally Disadvantaged 11.96 15.46 17.33
(érror: score) Lowecr-iiiddle Class 7.91 11.48
Metropolitan Readiness  Culturally Disadvantaged 66.45 44.71 40.7¢
Test ~ Total Lower~¥iddle Class 66.76 47.38
School Readiaess Culturally Disadvantagcd 20.08 13.7° 13.21
Screening Test Lower~Middle Class 24,65 22.24
Sequin Form Board Culturally Dbisadvantaged 23.46 31.46 33.08
(time score) Lower-ifiddlz Class 21.2¢€ 21.62
Rail Walking Culturally Disadvantaged 10.92 31.33 28.21
(error scorc) Lower-Middle Class 10.78 16.48
duman Figure Drawings Culturally Disadvantaged 16.33 10.04 7.08
Lower-Midéle Class 20.09 14.52

Although the Sprigle program in toto has been demonstrated to make an
& prig

impressive difference in chilérern's development, especially culturally-dep~

rived children, thurs viemain unanswerad many questions as to the factors

mest contributory to thesc gains.

The highly-structured sequential tasks uscd

in the experimental program werce assumed to be the major contributing factors.

Van de Riet, however, also noted the high l.ovel of “inveostment™ and t.:aching

competence of the author/director of the exporimental program.

of tzacher involvement must be accounted for by further evidence,

Th: issue

A third
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possibility would 2lso seem to warrant investigation. Ths <vazluators did
not determine to what degree the program of gencral classroom activitizs
(beyond the special games and activities utilized as part of ths guidad-
lzarning sequences) were different from thosz of the “traditional™ class-
room., Obscrvers, including this writer, reportad a richness of matarizals
and opportunitias for unstructured interaction and 2xploration quite dis-

tinctive from most "traditional’ scttings. The question, then, arisus as

to what degree the success of the program may bz attributed to richnzss

of general classroom prozram rather than to the small-group sequentizl
- learning experiences per se. The proposed study attempts to z2nswer this

5 question.

P 2

A fourth possibility, although seemingly less lik:ly to account for

developmental gains, is that simply being taken £rem the classroorm in small
groups and receiving ‘extra attention' is 2 significant experience in itself.
Although Blank (1967) in 2 somcwhat similar small-scale pilot study did not

find gains on Stanford-Bin«t scoras for two subjects receiving individual

AR b LIRS )

attzntion outside the classroom, other such comparisons have not baen reported
and cannot be dismissed as possibilities. The proposed study will provide a

“placcbo” situation to cxplore these effzcts.

OBJECTIVE OF THE STUDY
The objective of the proposed study is to determine whether a teacher-
guided, sequentially-arranged program of inst¥uction for kind:<rgarten children
* utilized in addition to a regulaer classroom program will be more effective in
producing general intellcctual gains and specifiad bechavioral characteristics
than two instructional alternatives. These alternatives are (1) participation

in regular kindergartzn programs, (2) participation in a special program of




zxXprussive activities in addition to the rugular program. Assossments of
subjaets’® performancc on standaxsd duvelopaentzsl measures and in 2 range of
scizcted discrete situations will be obtained ané utilized to detirmine
differences betwecn groups assigned to the above-mentioned altzrnative
instructional situations.

Definitions:

For the experim=ntal "t.acher-guided s:quentially-arranged program of

10t ot R (6 DY LAY Sy AR (.

instruction” children will be taken daily from the regular classroom in grouds

kst
4

of thr=e to six to participate in 2 pro-erranged scquence of zetivitioss
under 2 teacher's direction. These:sessions of approximztzly twenty minutes

duratior will be conducted in a room equipped with only those materials

utilized from the day’s inmstruction.
The placebo “'program of expressive activities™ will consist of approx-
imately twenty minutes of daily participation by children in groups of three

to five in activities such as easel painting, finger painting, puppet play,

AR LA RE AL 0L AN L UL L A X A, S SOSCR

experimentation with musical instruments, clay work, ctc. These sessions

R Ak hdiiid

MELARE L

will also be conductud in a room wquipped only with those materials

DA | S

utilized for the day’s activity. Although the teacher in charge of thuse
activities will provide materials and will usc tho children's utilization of
these materials as a focus for convarstional interchange, no offort will be
made to provide sequential experience designed to produce particular ac-

complishments or products.

Subjects

The subjects of the study will be kindergarten children enrolled in an
inner city Syracuse public school. Chidlren from six classes at Croton

Elcmentary School will be utilizzd. Eech of the classes is expected to have
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an enrollment of 20-25 children providing a pool of approximetely 135 subjects.
These will largely be Hegro childree and they arce predominantly from econ-
omically and socially disadvantcsed homes. A few of the children entering
the kindergartea program will have had previous school experience in cither
the pra-kindergerten program of Syracuse City School District or in Summer

Head Start. A fow will have have been in Day Care programs.

Procedurcs

The manipulation of thce progrem for experimental purposes will consist
of providing additional <xpericnccs for some sub-groups beyond the basc class-
rvoom experience. There will be three treatment conditioms to bz designated
2s Experimental, Placebo, and Control. Scven subjects from cach class group
will be randomly assigned to each of the respective conditionsl, totaling 42
for each across the six classroom groups.

Experimental subjccts will be tzken from the regular classroom for
twenty minute daily periods to participate in a teacher-guided sequential-
learning program. Placebo.subjects will also be taken from the regular
classroom for twenty minute daily periods but will participate in various
expressive activities with a minimuam of teacher direction and no pre-planned

utilization of the materials to z2ffect particular cegnitive attainments.
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1There is some question as to the best way to procced for the formulation
of these treatment sub-groups (=€) within each group. It could certainly be
argued that assignment by matching according to pertinent pre-test data is in
order since the probability of getting skewed distributions in making random
assignments into groups this size must be considured. However, after weighing
the advantages accruing from random assignment, the following coursc is proposad.
Children will be initially randomly assigned to sub-groups; however, if pre-
test measures reveal significant differcences, matching procedures will then be
utilized for rc-~assignment prior to any experimental trcatment.
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Control subjects will have only the classroorm experiunce.z

The twenty minute sessions for the experimental and placebo groups will
be conducted by half-time teachers not involved in the regular classroom
programs. Each of these t2achers will be responsible for seguential learn-
ing programs for 21 children, 7 from each of three groups in session during
the morming and the afternoom, and, similarly, for the placcbo expressive
activities for 21 children. The 21 experimental children for which cach of
these teachers is responsible will be re-grouped across class lines to more
closzly approximate desirablc homogsneous instructional levels but only three
to seven childaren will be in session for Expurimental or Placecbo activities
at any one time. Similar re-groupings of placebo sub-groups will also be
effected to maintain similarity of tieatment.

The following diagram indicatss the teacher assignment plans for the

children enrolled in the six classes.

MRl i ot AUREE G R Rt 0 e

zlt is recognized that the possibility of *ripple effects’ between sub-
groups within each class is a weakness of this dwsign. However, th: advantages
of having three comparison groups of a common basc expericrce in th: class-
L roon are conside¢red, for this study, to outwaigh the limitation of possible
contamination. The effeccts would, at any rate, tend toward the elimination of
experimental differences., If differences are found despite “rinpling'
posgibilities there would be no reason to question the validity of those
results.,
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The special teachers who will be conducting the experimental sequential
learning program will receive training in the methods and materiale of this
approach under the direction of the principal investigator in comsultation
with vr. Herbert Sprigle of the Learning to Learn School,; Jacksonville,
Florida during Sentember, 1563. (Sie appendices for further descriptions
of the experimental pnrogram.)

The function of the placebo program will be to provide a situation of
similar duration, personnel, group size as the experimental condition but
without cffort to produce specific cognitive attainment through the util-
ization of sequential learning experiences. 4s indicated previously, the
teachers will be instructed to use the products of the children's activitiecs

as a focus for conversation. The materials utilized in the placebo program
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% will also be available in the rsgular classroom program and the way ir wihich
they are used probably will not differ to any significant degrea., It i3
anticipated.that the placcbo situaties will ncither substantially add to
5 nor subtract from the experience of thc regular classroom program -- although
providing the same dimensions in regard to teacher—child ratio and physical
setting as the experimental treatment.
As indicated in the diagram, spucial teachers are being assigned to both
experimzntal and placebo tcaching. The ratiomale bzhind this strategy is,
of course, that the likelihood of tecacher difference affecting results will
be lessenad if the same individuzls are involved with the two treatment
conditions. There exists the possibility, on the other hand, that teachers
might prefer one of the approaches over the other and that these attitudes
would influcnce tcaching behavior. It is anticipated that this probability
can bz reduced through concertzd offorts to emphasize to the Special Tcachers
that it is expected that significant contributions to children's development
may accrue from both of the special programs. Inm other words, it will be
© reinterated to the special teachers throughout the study that both approaches
are expected to makc positive, although perhaps different, contributions.
To summarize, the proposed study will compare groups of kindergarten

children who have been in varying treatment situations, designated as

follows:
Experimental - Regular school program plus sequential
learning program.
<
Placecbo - Regular school program plus cxpressive

activities progran.

Control I - Regular school program only.

i
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Evaluation

In evaluating chil’ren’s progrizss at the end of the rescarch period
we plan to use both standard measures of deveclopment and data on subjects'
behaviors in special task situations which seem especially relevant to the
particular programs undsr consideration.

Standard measures to be administerad include the Stanford-Binct (for
which pre-scores will be obtained from all subjects in the fall) ard the
Peabody Picture Vocabulery Test. (For the latter, raw scores will be used
for anelysis rather than quotients.)

In determining additional measurss to employ. ths nature of the programs
being evaluated has been taken into consideratiom. Sprigle (1967) includes
the following as objectives of his program: classification: attention to
and concentration on attributes that discriminate one objact from another:-
encouragement in the use of guesses and hunches, use of past lezrning to
make decisions; rcasoning by association, classificatory behévior, attention,
task persistance, task strategy would be appropriate for assessing effects
of the experimental program model:zd upon his idecas. Either the Sicgel ( )
or Lee (1965) sorting tasks will be utilized to obtain a measure of performance
in classificatory behavior. Somc of the other means by which specific task
behaviors will be tapped are roughly described in the following paragraphs.
Additional étandardization of procedures and field testing will be completed
prior to implementation for this study.

A measure of attention will be obtained through the utilization of
visual discrimination matching tasks in which children are, first, showmn
a stimulus form or picture exhibited inside a box (small @nough to be held

in the hand) and, then, after its removal, asked to select from an array of
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choice forms the one like th. stimelus. The childé will be zllowed to view

the stimulus as long os he wishes and will be shown the array of choice

forms only aftzr he stops looking and closss the cover of the box. A racord

will be made of the amount of time the subjcct spends looking inside the box.
The emphasis of the Sprigle program leads oac to believe that some of the
2velopmental differences on standard measures attributed to it mipht best

be examinea through the dimensions of attention or‘impulsivity. The measure
outlinud here is designed to get = time span measurc of the subject'!s analysis

of exemplar forms while readying himself for 2n zaticipated choice task.

The measure of task persistancs to be utilizad for this study will involve
engaging the child that he is going to give him some puzzles to do. Upon
the presentation of each puzzle the examiner will say that the child should
try to do the puzzle but if he decides that he cannot do it, hs can give
it back and will be given the next one to do. The first two puzzics will
be very casy to complete. The third will be at such 2 high level of -~
difficulty that the child will be highly unlikely to solve it. The fourth
will again be a very casy puzzls. A record will. -be made of the amount of
tim.: the child persists in attempting to solve the difficult puzzle.

To test childéren's stratcgies in problem-solving situations we pro-
posz2 to utilize a simplified and "mechanized’ version of the kiné of concept
attainment tasks Bruner, Goodchough; and Austin (1962) dev:2lopad for older
subjects. The child will be shown an arrxay of pictures or simple designs
on cards displayed on a large boardé in such a way that each card may be
easily removed. Alszo displayed will be an clectric board comstructad so

that the placement of a card which has been backed with a strip of metel

will activate the ringing of a bell. Certzin of the cards in the displayed
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array wihich have pre-selected attributes will be equipned with the circuit-
completing metal; the remaining will not. The child will be given a
demonstratiorn with one array of cards of how the "geme works. ke will be
shown how some cards ring the bell and that there are similar zttributes on
all of the “ring the bell” cards. Extra cards will then be shown to the
child to sue if he "has™ the concept for the practice set izs demonstrated

by his correct prediction of what will happen when cach card is placed on

the bell machine. Other arrays will then be shown with differant attributes
as the ‘ring~the~bell" dimensions. Children will be invited to choose

cards to try on the bell machine and will be told to try tec guess why some
work while others don't. Individual cnildren's behavior in this situation
can then be analyzed according to the sequence of their choices, their
responses to standard cxaminer questions such as “Why do you think this one
might ring the bell?”, ctc. This mecsure is thought likely to give useful
information closely reclated to the child's ability to attand to and comcen~
trate on attributes that discriminate one object from another, to usc guesses
and hunches, to use past learning to make decisions, to reason by associatiom,
classification and inference.

Sprigle also lists expression of ideas and conventional (in contrast to
idiosyncratic) communication as skills children acquire in his program. It
will be possible to use equipment now at the disposal of the Resecarch and
Development Center in Early Childhood Education to sample children's speech
via wireless microphonz and voice-activated t2pe recorder to obtain data to
assess children'’s verbal ability. Transcribed recordings can be analyzed
for total output, vocabulary level, sentence complexity,; and regularity of

words and sentences.
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Those opposing sequentizlly-~arranged teacher guided programs for nre-
school children szem to emphasize creativity and sclf-direction as the
qualities most endengered by these programs. Sprigle, on the other hand,
sees creativity and imagination as objectives achicved by his program.
Therefore, it secems important to attempt te obteir measures of these behaviors
in any evzluation that is undertaken.

Although the definition of creativity and the validity of measures for
assessing it are not commonly agreed upon, it seems most fzasible, for the
purposes of this study, to devise several standard situations in which
children cen be encouraged to think divergently and then to record to what
extent they do produce divergznt responses. Starkweather (1964) found
three-dimensional objwcts to bw effective stimuli to obtzirn counts of orig-
inal responsas from pre-school children when the stimulus materials werc
shown to the child saveral times. Abstract forms cut frowm styrofoam could
be used for this purpose as described by Starkweathzr. Situations, such as
the following, in which children are presented with ropreszntational objects
could also be divised. Th: child would be given a2 paper cup 2nd a small
teddy bear (or doll). ik would then be asked what the bear could do with
the cup. After cach response; the child would be presented with canother cup
and asked if there is anything clse the bear could do with &icup.~ The
examincr would record useés or nomes (as shown by either words or actions)
ascribed by the child to thc cups. Scoring would be in terms of tha number
of different responses given by the child to the seme stimulus objects.

Means of‘assassing abilities for self-direction are difficult to divise
since precise conceptuzlizations are lacking. If one assumes that self-

direction would be conceived of as “engaging in goal-dirscted behavior without
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instructions from awnoth:r person in = given situastiom, then th: term f'goal-
directed” requires further definition. If one can, then, accupt the loose
definition of ' gocl~directedness™ as behavior subjectively judged to be
directed toward a particular product or accomplishment or inguiry, the
following kind of situation could be devised to obtain measurcs of this kind
of behavior. Individual children would be taken by on examiner to a room
equipped with s2lectad toys and art materials. After talking to the child
for a few minutes about 2 series of pictures, the examiner will say that he
must do some writing for a wnilc but that the child should go zhcad and usc
the toys, crayons, etc. The examiner will then sit apart and rezcord in
writing a running account of what the child does and the amount of time
spent with each material/media. " These accounts can ther be available for
rating according to dimcnsions such as presumed goal-dirzctedness, indep-
endence of behavior, length of involvement with discrete selected activities.
Among the vvaluation measures being considared as appropriate for this
study are the Stanford-Binet Intelligence Scale, the Peabody Vocabulary
Tust, classification tests, und attention measure, analyses cof verbal
bchaviors, creativity measures, observations of ‘'self-dircction” behaviors.
Some assc<Ssment of social and wmotional development may be conducted alse

utilizing measurcs such as tho Burt-Evown sclf concept scale.

CONCLUSION

The dcscribed study will allow the exemination of data which can give
needed evidence as to the differential cffects of sequential instruction
vs. “cafetcria programs. It uust be recognized, however, that the findings
of this study will not nccessarily be generalizabla to oth:r sequential pro-

grams not bascd on the Sprigle conceptualizations nor to other arrangements
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of the particular s.quencus and materisls utilized in the oXperimontal treat-
meént of this study. Other such sequential programs could, of course, be
either more or luss effective than the one to be employed here. However,
the previous findings referred to in the Reviow of Literature szction do scem
to justify cinoosing the program as a promicsing candidate for expcrimentzl

comparison.
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CHAMGES IN STAWFORu~-BINET IQ. PERPORMAKCE VS COﬁPETENCEl

Willian J. Meyer and Byron Egeland

The evaluation of changes in children’s behavior as a result of experiences
in Head Start classes, or cther compensatory education programs, has typically
involved a pre-test post-test design. Thus a single measure such as the
Stanford~binet test, or a battery of generally correlated cognitive measures,
are administered prior to the treatment experience and depending on the
duration of the program (six week programs vs full year programs) the same
battery is readministered and differences in performance are assessed.
Appropriately, the t-test is used to evaluate the statistical significance
of the change score. Since this statistical test is particularily semsitive
to change, the results of the analyses are commonly statistically significant.

An important question i both theoretical and practical concern is
the meaning that may be described to suca findings. Since the original
formulation of this study, Zigler and Butterfield (1968) published a paper
focusing on the same issues of concern here (indeed the research design is
very similar to the one used im this study). According to their theoretical
analysis, with which we are in fundamental agreement, IQ changes may reflect:
(1) Changes in formal cognitive processes, that is, changes in the level of
cognitive functioning which we are lsbeling ‘competence . (2) Changes in
information levels, that is, changes that reflect increased knowledge but
not changes in level of cognitive functioning: and (3) ‘Motivational factors'
which, from our viewpoint, reflect changes in the willingness to attempt

items as opposed to passive nonresponding.

Aside from the Zigler and Butterfield study which provides sunport for
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the motivational interpretation, there are no studies which have come to our
attention focusing on the performance vs competence interpretation. Clearly
Zigler et al. take the position that changes in motivation generate changes
in performance level but not necessarily in cognitive levels. It is our
hypothesi:s that the commonly reported IQ gains of between four and eight

1IQ points reflect motivational changes. It is our further hypothest:s that
these motivational changes are reflected directly in performance rather than
in competence changes.

The general design of this study involves four groups of children who
received a pre- and a post-test at differem;: points during a six week summer
Head Start Program: this phase of the research design relates to the motiv~
ational interpretation. The second component of this project involves an
item -avalyeis of the Stanford-Binets for each of the 100 children in the
sample. These analyses will facus on the nature of the pre-test items
nassed and the post~test items passed and will examine the nature of th=
post-test items passed. In performing this latter pmElyeis. it is our
assumption that certain of the Binet items appearing at the six~-year level
are indicative of higher coznitive levels and thus may reflect changes in
level. This first report is related to the impact of the initial testiné

experience on changes in motivation.

HMETHOD
Subjects The children in this study were enrolled in a six week Head
Start Program during the Summer, 1968. All the children resided in what
is generally known as the ‘'inner city”. Of the original sample of 100
children, two children were unavailable for pre-testing and an additional

five children were not available, largely because they moved away, for the
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post -testing. Table 1 shows the He and CAs by sex race, and treatment
group.

Unfortunately, it was not possible to randomly assign children to each
of the treatment groups. A preliminary aralysis of the data indicated,
however, that the differsnces between the groups on pre-test I0 are not
statistically significant (F = 2.4. af = 3 & 94: p ».05). The distribution
by sex for all %our groups is zpporoximately equal as is the distribution
for race in Groups I, II, and III. Group 1V is comprised entirely of Negro
children and despites the failure to attain statistical significance it
would appear that the Group IV pre~test IQ is perhaos meaningfully lower
than that of the other groups. The significance of these sampling differences
will be discussed later in this paper in context with the data.

Procedure There were a total of four groups which varied in terms of when

they were given the initial Stanford-Binet during the six week Eead Start

Program. Group I was initially tested at home during the week nrior to
; the beginning of the Head Start Program. It was thought that perhaps

administering the test in familiar surroundings might minimize the impact

of having to work with a strange and somewhat demanding adult. This group

SARL Sl ML S AL UGS R o M

was post-~tested during the last week of the Head Start Program. Groun IIX

R N

was administered the Binet during the first week of the Head Start Program

and during the last, or sixth weck. This group is considered the standard

RehE s SO UL
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or control group. Group III was aduinistered the Stanford-Binet during the
gsecond week and again during the sixth week. It was hynothesizzd that

this group might benefit from one weck of encounters with strangers and

DR | B R

would thus show higher pre-test performance and conceivabiy a lower change

score. Group IV was administered the Stanford-Binat during the first week,
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the second week, and the sixth week. This is the critical group in our
design because it can show the effects of experience with examin=rs (week one
vs week two) and can furthcer indicate if there are meaningful practice effects
from repeated testing (week two vs week six).

All children were administered the full-length Stanford-Binet by
examiners experienced in working with Head Start children. Standard testing
procedures were employed; that is, no specific efforts were made to maximize
the children's performance.

The Nursery School Programs in which the children were enrolled can
nest appropriately be described as traditiomal in approach. This implies
that the children were provided with standard nursery school equipment, such
as blocks, dress-up cormers, and other toys, and a program involving such
things as reading stories, coloring and pasting, and field trips. Each
classroom was comprised of a head teacher trained in early childhood
education and a teacher-aide who were mainly from the neighborhood. (These
comments on the nature of the program are derived entirely from general

impressions since we made no effort to document program content in dztail.)

Kesults

A preliminary analysis of variance of the mean pre-test IQ scores and
the mean post-test IQ scores indicates that the four groups are essentially
similar at the beginning and at the end of the programs (F = 2.4: df = 3
& 94, p = "=.,05; F=2.0:df = 3 & 90 p = >>.05, pre~ and post-tests, respect-
ively). These results indicate that despite the possible variations in
teachers and programs and despite the variation in pre-test 1Q, the -
overall differences among the groups at tne conclusion of the six-week program

are small and random.
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Next we examined the magnitude of chang: within each of the four trzat-
ment groups. Table 2 summarizes the means and SDs of the nre- and post-test
means and the mean change scores for each of the grouns. A series of matched
t tests to determine the significance of the change scorés wer:2 run for
each group: Group I, t = 4.2 df = 22 p =< .0Ll: Grouwp II, t = 2.8 df =
24, p £.01; Group III, t = 3.9; df = 24 p = g .01. Group IV analysis
involved a within groups analysis of variance comparing Weck 1 vs Week 2
vs Week 6 F = 6.4, df = 29&2: f &£.01). Multiple comparisons were run
between Week 1 and Week 2 and Week 2 and Week 6 (t = 3.6: df = 22, p (.01
and t = .2. df = 22; p = >.05 respectively). These results indicate that
for Groups I, II, and III, the average gain in IQ scores is statistically
significant and is of 2 magnitude commensurate with that frequently reported
in other studies (see the control group gains in the Zigler and Butterfield
study, for example). It would appear, therefore, that nothinz unusual is
occurring in our sample of children or classroom teachers. Of particular
pertinence to this study, however, is the fact that in Group IV the change
in IQ betwean Weak 1 and Week 2 is statistically significant and of the
same magnitude as the other groups. The change between Weck 2 and Yeek 6
is not only not statistically significant but the children actually showed a
very slight drop in purformance. These results are consistent with our
hypothesis, and that proposed by Zigler and Butterfield (1963), that the
typical gains reportcd in IQ may well be a function of exnerience with
examiners as contrasted to the experiences gained in Head Start classrooms.

The next phase of the analyses compared the difference scores for each

of the four groups. In the first between-groups analysis, the difference
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TABLE 1T

HMeans and Standard Deviations

Pre~Test, Post-Test, Change Scores

SD

[ 13.5

12.9

7.3

Groups
I1
M SD
83.4 14.0
88.0 14.1
4.6 7.9

III

: 17.4

18.4

5.5

IV

77.0
81.7
81.4
4.7
(~.3)

SD

15.9
15.5
16.7
6.2
(6.4)

e -/
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score included for Group IV was the differencz betws=en Yeek 1 and Wezk 2 and
the second between-groups analyses of variance involved the difference
between Week 2 and Week 6. The results of these analyses were: F = .44,

df =3 &89, p=>>.05and F = 3.99, df = 3 & 89, p = <.05, respectively.
The results of the first analyses of variance suggest that the 2ffects of
testing the children at home, delaying the first administration of the Binet
until the second week, and the offect of post-testing after only one week;
had no significant effects on change scorzs. These results can tentatively
be interpreted as meaning that familiarity of surroundings and onz week of
experience with adults in 2 school setting does not particularly influence
pre-test performance. This data further indicate that extended (5 week)
experiences in a program does not effact changes. This conclusion is further
supported by the results of the analyses of variance of the pre-test

scores, previously reported, in which there werc no statistically significant
differences between the four groups.

Of particular intazrest is the result of the second analyszs of variance
in which the change score for Group IV involved th: differcnce between
performance on the test during Week 2 and during Week §. In considering
these r=sults it should be notwd that thz mean diffcerence for Group II and
the mean difference for Group IV, taking the diffcrence in Group IV as Week
1ys Weeck 6, arec essentially identical. A comparison of the change scores
for Group III (tested Week 2 and Weck 6) with the comparable period of
time for Group IV reveals a statistically significant differencec (t = 2.67,
df = 44, p = £ .01). Differences between change scores for Group I v
Group II and Group II vs Group III are not statistically significant

(t = .85, df = 45; p = >.05; and t = .03; df = 45 p ="7.03, respectively).




The r=sults of thesz analyses suggest rather strongly that the observed
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magnitud: of change in IQ performance in Groups I through III occurs as a

i

result of the initial examination and not as a raesult of time in the Head 3
Start situation.

In addition to the emalyses concerned with the major issues in this
study. additional analyses were performed which may be of some interest.
It was possible, for =xampla, to examine sex and race differcnces on both
the pre--test and post-test scores as well as the magnitude of change scoras.
A two by two analysis of variancce of the pre-~test scores indicated that the
sex difference is not statistically significant (F = 3.4 df =1 & 96; » >.05)"
that the race differznce is not statistically significant (F = 3.0 df =1 &
96: p >.05); and sex x race interaction is not statistically significant f ’
(F=1.2. df 1 & 96, p = >-.05). Performance on the post-test indicated
only a statistically significant sex difference (F = 5.1; g€ 1 & 91: n =
< .01). Inspection of the pre-test data indicates that the direction of 3
the sex difference is in favor of the males: whereas the direction of the
race difference is in favor of the white children. The same directional ;
diffarences occur for the post-test but these differences achiave statistical g
significance only in the casc of sex. In view of thec fact that the recruiting
practices employed irn making up the various groups are unknown, it is not
particularly clear why the male subjects, and this was true for both racial
groups,; performed better on the Stanford-Binat than the fomales. E

A frequently reported finding is a correlation between th> pre-test

;g‘,\h*."

score and the magnitude of the change score. Typically, this correlation is

ooz e ar o

in a negative direction indicating that children with lower initial scores .

tend to gain somewhat more on the post-test. In the context of this study,
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the negative correlation could be interpreted as indiczting that children with
lower pre-test scores are more adversely affected by their initial interaction
with the examiner and, conversely, bemefit more from the initial exanination
experience than children with higher pre-test scores. In this study none

of the correlations between pre-test performance and change score werc
statistically significant. This result suggests that regardless of initial
test performance; the children benefited in a uniform fashion from the

original experience with the examiner.

Discussion

The purpose of this phase of the project concernad with the evaluation
of cognitive change in Head Start children focusaed on changes in performance
as opposed to changes in competence. Hora specifically, this study
examined the hypothesis that Binet test performance improves as a function
of experience with Binet examiners. 4s part of the overall design, this
study examined the effects of pre-tcsting at home in a presumably familiar
environment where the children would perhaps be more responsive and also
examined the effects of delaying th: initial examination for a week, giving
the children the experience with strange adults. The major outcome of tha
study was that as much gain in performance occurred in one week as occurrad
over a period of at least five wecks. The affect of testing at homc and
of delaying the initial examination for one weck were not only not
statistically significant but did not influence average performance to any
degree whatsoever.

Precise and uncquivocal interpretations of the data derived from this
study are impossible for at least three reasons: (a) the children were not

randomly placzd in the different treatment groups. (b) there was no .control
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group that had besn pre-tested and post-tisted without za intarvening

experience (z) the duration of tiae proszram was ounly for a »eriod of six

o)

weeks. In the case of tha first limitation, at least thrzs supporiive
arguments can be made: (1) despite the low=zr pre~test IO cf Group IV, ali
four groups evidenced essentially the same cmount of gain and this gain
(4.6 1Q points) is essentiaily similar to thet reported by Zigler and Butter-
field (1968.)(2) the corrzlation butw=:m pre-test scor: and changc scors is
not statistically significant for azy of the groups—-suzgastinr that pra-tost
variation diéd not influsnce magnitudec of change, (3) it is unclzar what
subject characteristics might zxist that would allow for 2 4.6 gain iz IQ
between the first anéd sccond testing, but a less of .3 IQ points betwesen
the second and thirs testing. It is conmceivable, of course, that somz
variables are opurating and this might well be worth examining in a truly
randomized design.

With respect to the third limitation of this study, nam:ly the six-
week duration, it should bz motzd that the mean change found in this study
is commensurate with ths outcome of full- yezar Lzad Stert programs. Fronm
the basic viewpoint 2dopt.d in this study, this outcome is not sursrising.
As noted carlier, the frequently reportid significant nzgative correlation
between pre-test performance and change score, suzgests that in those studies
reporting larger mean gains it is conceivable that the subjects had lower

a

initial test scores. It is ffurther coatention, howaver, thnat the aagnitude
of IQ change may be a relatively unimportant variable. Thus, evan an IQ change
of zs much as 10 or 12 noints may not, depcmding upon the initial test scorz;
signify any mecaningful change in level of cognitive functioning. The

degrez to which IQ gain does reflect shifts in cognitive level is curruntly
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being exemined in our lzboratory.

A commznt or two seems in order on the samolz of children initielly

tzsted at home. Recall that it was our hypothesis thet these children weuld
pcrhaps show a smaller gain score because their pru-test scorzs woull zot
have been adversely influcnced by strangs surroundings, Clearly, this did
not occur. indecd, it aimost appzars as if thesc children were advarsaly
affected by having their initial examination at home. The junior author dic
thae initial hom: examination and accordiug to his rzports therz ware
substantial distractiors at nome in torms of general ancise level deriving
both from adults and from other children. Thus, it would 2»pear that tha
nrocedure of =xamining children at home is not £fzasible

inally, these data cannot b interpre as indicating anything

particularly negative about thz four iiead Start classes that were employed.
Cur observatious indicatsd that these classrooms were not atypical of other
Zead Start classes in our axperience and that the teachers were both well-
trained andé committed to the program. It should also be noted that we have
little information to dzteraine why some childran showed larzer gains than
others, yet this variation in change score certainly suggests that therce
were attributes in cach of these classroonms that positively influenced at
least some children. If anything, the results of this study in conjunction

with those rzported by Zigler and Butterficld suggest that a considerable

(

emount of tasic work is needed before we wiil gailn an understanding of
cognitive development and thus be in a position to develop battar programs.
One implication of these Gata, for other invescizators; is to consider the

magnitude of I change scores in their own studies in terms of the amount

with examiners.

h'

ac

(e

of I0 gain to be anticipated on thz basis of exper
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Perhans the most Importart implication, nowzver is th

(

stratzgy from rzporting chany2 scores to a stretezy in wihich we intensively
investigate the characteristics of calldrern as they dnteraet with the
characteristics of the prograas--—~an often stated obicctivz thet sc.chow has

not yet been dmpleminted.
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Footnotes

1. The authors wish to express their appreciation to Elizabeth
Wechsler, David Kingsley, Ruth Wynn, Lois Hayweiser, David
Goldstein, Alan Weiner, and Wayne Adams for their help in
conducting this study.
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THE ACAPTIVE BEGAVIOK RATI:G SCALE

William J. Meyer and Lois Hayweiser

~

The Adaptive Behavior Rating Scale (ABRS) was initially developed for
2 project conducted in thkis Laboratory during the Summer, 1967 and is
described in our Technical Peport dated Hovember, 19€7. Briefly, the
rationale for this instrument is that since teachers make the ultimate
judgement about children, it might be helpful if they defined the salient
behaviors in their assessments. With this view in mind a number of Head
Start teachers were interviewed and asked to describe the basis of their
judgements of ctrildren in behavioral terms. From these interviews it was
possible to define some 60 behavioral items (see Apzendix A for the items).

Since the completion of the last Technical Report, some additional
analyses were performed on the ABRS using the children from the 1967 Surmer
Project. In that project, a large number of measures were employad (e.g.,
Binet, inpulsivity measures, a measure of home stimulation, the Zigler
Behavior Inventory). The correlations, in general, were small and not
statistically significant. There was, however, a tendency for the impulsivity
measures to corgelate with theé 'ABRS (thiec was aiso the case with the Zigler
Benavior Inventory). The correlation between the Zigler and the ABRS was.45
(af = 27, 2_(501) indicating that the measures share some variance. In
view of the suggestive findings indicating a relationship between impulsivity
and the ABRS, a further study of the scale nroperties was undertaken.

The first study focused on the interrelationships among the 60 items on

the scale. Each teacher is required to rate each child in her group on a

five-point scale for ecach of the 60 items. There were no a oriori
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expectations about the outcome of the analyses although aruichair inspection

of the items suggested that cértain clusters of behaviors would emerge.

AETHGOL

Subjects A total of 300 children and 22 teachers were included in this

study. All the children were enrolled in a Summer (6 week) Head Start Program
and metz the usual requirements of income. etc. The children lived in the
inner, city of Syracuse, HNew York. The teachers were qualified in early
children education and had previous pxgschool or kindergarten experience.
Procedure Each of the 22 tzachers was asked to rate each child at the end

of the six week program. Neo specific instructions were ziven other than

those appearing on the form (sez2 Appendix A).

Results and Conclusions
The ianter—-item product moment correlations were determined which formed
a 60 x 60 watrix that served as the basis for the Principle Components
factor analysis. 4 total of four rotated factors were extracted ( a factor
was retained if the rotated su: of squared loadings was greater than 1.3).

The item numbers and their associated factor loadings are shown in Table 1.
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TABLE 1

Summary Item Factor Analysis
of ABRS (Principle Axis-Rotated)

(decimals have been deleted)

I1

57
56
33

69

45

31
34
40

33
30

III Iv
37
67
55
37
41
b4
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TABLE 1 (con'd)
Iten IIX I 11 111 iv

44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61 41
62




..04..

We have tentatively labeled the factors although these labels are
considered to be merely for communication purposes. The items in Factor I
have been labeled ''Social Competence and Responsiveness. More specifically
these items focus on those behaviors reflecting acclamation to thz classroom
situation knowing teacher’s name and classmete'’s names, communicating physical
needs to the teacher. We have labeled Factor II Social Conformity and
Compliance.' This factor imcludes such behaviors as being orderly in line,
sharing upon request, not grabbing, and accepting consequences of own
behavior. Factor III may be best labeled "Tidiness.” The fourth factor is
highly tentative but it seems to suggest “Independence’’; that is, the child
is able to make decisions on his own and knows his way arouné the school.

A surprising outcome of the factor analysis was the failure to isolate
a factor related to cognitive behaviors. Such a factor did emerge but the
variance attributable to the included items was too small to be considered
other than error. It is possible that our sample of teachers were unable
to make meaningful judgements about the children on the cognitive itenms
because of the shortness (six weeks) of the program. Thus their ratings
concentrated on those social aspects of behavior normally required for the
smooth running of a classroom. We have two kinds of data related to this
hypothesis. First we asked the Summer Head Start teaché;s to rate the

behaviors on a five-point scale in terms of their adaptive importance in the

classroom. Table 2 shows the too and bottom ten ranked items.
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TABLE 2

Top 1) and Bottom 10 Ranked Items

Rank Item II _Content

1 1 Toilet Self

2 32 Obey Safety Rules

3 4 Reports if Sick

4 3 Uses utensils to feed self

5 10 Knows where lives

6 15 Vertally responds

7 24 Knows his own classroom

3 27 Follows verbal directions

9 2G Cleans up after self

10 18 Attends at least 10 minutes

50 22 Can name primary colors

51 62 Will not attempt new activity

52 39 Can complete idea if teacher stops in
mid-sentence

53 44 Changes verbal mistakes when corrected

54 g Uses more than one color

55 43 Pratends enthusiastically

56 46 Can copy geometric figures

57 45 Can cut out small figures

58 26 Can color inside lines

59 35 Xnows names of kitchen veunsils

60 36 Knows names of shop tools
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The second analysis involved the rating of the same items by a sample
of 20 kindergarten teachers from middle~class suburban school district.
Examination of the top 10 and bottom 10 items for this group is reasonably
: similar to those shown in Table 2. The correlation between the two sets of
s ratings is r = .89. The two sets of data fail to support the hypothesis that
: the teachers regard the cognitive behaviors as impomant but, rather, both
samples of teachers ratz the social competence and conpliance behaviors as
crucial. This is particularly surprising when it is recalled that the

tzackers themselves defined the behaviors included on the scale.

Rttt Ly s

As part of our work with the Summer Head Start:Progran, a total of 10

hours of otservations werz made in each of the 20 classrooms. Instances of

il

teacher praise and blame were racorded inclwling a specification of the

AR

ST L

child receiving the praise/blame and the beshavioral context. A total of 103 3
Praise and 105 Blame contacts were recorded. Table 3 sunmarizes the percentage
of total praise responses given by behavioral category and Table 4 shows the

percentage of total blame respomses by behavioral categury. Examination of g

: the percents in each behavioral category suggests that practically all of

A AR i Merad

the teachers contingency behavior is included in the first three factors of
the ABRS. This result supports th: suggestion that teachers pay more attention

to the social adequacy of children's behavior than perhsps they do to the

cognitive adequacy of their behavior:
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TEBLE 3
Catcgories of Praised Behavior

Behavioral Category

i Percant
29% Product from Structured Activity (Draw-
ing, Clay, etc)
23% Participating in Play Activity
137 Good Behavior
16% Giving Correct Answers
14% Unspecifiable Content
TABLE 4
Categories of Blame Behavior

Percent Behavioral Category
53% Not following directions

257% Noiseness, Running, Rough housing

3% Messyness

3% Biting, Spitting, etc

147 Behavior Unspecified
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Additional analysis involving the ABRS were run using the 100 children
empleyed in the IG Change study. 4 7 x 7 correlation matrix was run and is
summarized in Table 5.

The significant correlations between sex and Pre~ and PostZTest IQ,
indicates that boys performed better than girls. (This finding was discussed
ir the other study which should be referred to for further detail.) The
significant corrzlations between the Pre— and Post-Test IQs and the ABRS is
somewhat curious in view of the earlier data. Two interpretations seem
apparent: (1) Approximately 177 of the variance in Binet performance is
related to the child's social competency and compliance, or (2) Social
competency and compliance are characteristics of brighter children. It may
well be that more compliant children receive morz attention from their teachers
and therefore profit more from specific experiences. This explanation,
however, is not supported by the low correlation (xr = .04) between IQ change
and ABRS score. Thus, for the moment at least; it may be safest to counclude

that Binet performance is related to social competency.

£33
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TASLE 5

Intercorrelations amornz the Variables of
Sex, (A, Pre-Test IQ, Post-Test 1Q, Race; Change Score
and the ABRS (decimals are omitted)

1 2 3 4 5 6 7
Sex 1 - =24 35% 25 36% 03 -12
CA 2 - -16 -11 -16 -01 07
Pre IQ 3 - 22 94 %% ~17 43%
Race 4 - 22 01 04
Post IQ 5 - 18 G4%
IQ Change ) - 04
ABRS 7 -~
*p ¢.05
*%p £.01
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Summary

The major suggestive findings in our studies with the ABRS are not
particularly unique. Briefly, our datz indicate that the crucial adaptive
behaviors. as defined by preschool teachers, involve social competency and
corpliance. These areas of behavioral competency are probably not independent
of general intzllectual atility or a child's ability to inhibit motor responses
on demand (impulsivity). The v=lationship with impulsivity is not surprising
in that it is less likely that impulsive chiidren permit a consideration of
rules to intervene prior to a motor or cognitive act. Finally our data
suggest that teachers tend to negative sanctions when coning with problems of
non-soclal compliance and tend to employ positive sanctions largely in those
situations where the child produces an acceptable product. We saw little
evidence from our observations of instances where children were praised
for compliance, neatness, 2tc. In a sense, one might conclude that presthool
teachers are in fact giving the children a head start in knowing what demands

will subsequently be made on them.
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vISSESTATION ACTIVITIES

Although the rHead Start Evaluacion and lesearch Center at Syracuse
University has been in existence only two years, our various efforts have
somehow become known in various olaces around the country. For the purpose
of providing possibly important information for the national office we
thought it might be worth while to indicate the nature of cur dissemination
activities. For the sake of convenience we have categorized these efforts
into tnree not very original categories: scientific publications, »apers:.read
at scientific meetinzs, dissemination of materials ard reports, presentations
and presentations to early educatiox groups.

Scientific Publications

1. Rall, V. Acgulsition and transfer diffzsrences between kincergarten
and second graders oa aurzlly and visuslly presented paired--associates using

an A-3, A-C design. Jcurnal of Experimental Child Psycholozy, in press.

2. .2ll, V. ané Caldwell, E. The influence of concert training or latter

discrimination. Child .evelopment, in press.

3. ifassari, i,, Hayweiser, L., and MYeyar K #.J. Activity level aand

influentizl functioning in deprived preschool children. Journal of Develop-

5/

mental Psycholozy. in press.

4, BScawarz C. car and attachment in youne children. Gierrill-Palmer
’ e e et o e . e o 4 3 sk oo s o o S e A plypipied = W — T sl i vt ® st e
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Quarterly of Behavior and revzlonment. 1963, 14 313--322,
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Papers Read at Scientific Meetings

1. Meyer, W.J. Young children's acquisition of coganitive skills under

various conditions of redundancy, punishment, and perceptual iaput. Paper

read at American Educational Research Association Meeting, 1968 (this paper

was selected for reproduction in a book of readings to be published in 1969.)

2. Hall, V. Variables affecting the performance of young children on

a letter discrimination task. Paper read at American Education Research

Association Meeting, 1968.

Presentation to Education Groups

1. Meyer, W.J. The research program in early childhood education at

Syracuse University. Invited address to the Association for Supervision and

Curriculum Development, 1967.

2. Meyer, W.J. Variables inhibiting cognitive growth among culturally

deprived children. Paper presented to the Central New York State Chapter of

the National Association for Education of Young Children.

3. Hall, V. Problems in conservation research. Paper read at Society

for Research in Child Development Meeting, 1967.

4, Schwarz, C. Fear and attachment in young children. Paper read st

Society for Research in Child Development Meeting, 1967.
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TEACHER-GUIDED SEQUENTIALLY ARZA{IGED PROGRA

As stetod in tine body of the proposel, the modcl for the program to be
utilizz=d with the cxperimental groups of tnis study is one develop2d and
implomented by Dr. Herbert Sprigle. This progzram, daveloped for use with
kindergarten children, is considered by Spriglz to be 2 "Learning to Learn”
program and is described, as follows:

The organization of the Learning to Learn Program was built on the
assunption that cognitive growth and development proceed in an orderly
sequence with periods of transition. It wes assumed; on tho basis of
past reszarch, that the sequenceé proceads from motor to perceptual
to symbolic aspects of cognitive functioning. In the motor stage the
child's first cognitive working concern is in manipulating the world
tarough actions. By establishing 2 relationship between experience
and action; the child becomes aware of certain surface features by
which he cen identify the objects with which hc works and the world
around him. Through the perception of the world around him he learns
the relationships between the various things he observes. Hz must be
given the opportunity to pzrceive, recognize, categorize, and discover
relationships. This lzads to the stage of symbolic formation which
enables the child to talk about and deal with things and ideas in the
abstract, or in the absence of zny tangible objects or relationshins.
With the acquisition of the ability to communicate verbally comes the
capacity to recall the past, represent the present, and to think about
the future and the “possible'. Language becomes a vitally important
tool for thinking, rcasoning, and communicating things that the child
has not said or hezrd before.

With the establishment of the program within a theorctical frame~
work, the naxt essential step toward putting the theory to work was to
determine where most four or five year—-olds are with respect to their
development. Psychologiczl and cducational literature provided gquite
clear evidence in this ragard. A more challenging step was the nec-
essity for translating theory and research into practical content which
would facilitate e chila's progress through the developmental sequence.

The natural choice for somecthing to motivate, stimulate, and
appeal to children was the use of games or a game atmosphere. The
games employed in this program were constructed around five content
arcas (clothing, food, animals, furniturc, transportation) and chosen
because éeéxamples of this content are familiar to children of all socio-
economic backgrounds and because they arc readily available as real or
miniature three-dinensional objects.

By beginning with a few examples of each content area and grad-
ually expanding to include more members of the class, it was possible
to develop a variety of games and activities, each of which is onz step
beyond the provious one and cach incorporating the experiences and know-
ledge acquired by the child. Each of the five areas is sequenced in
such a way that zach is revisited and repeated in o variety of ways.
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Each time, however, the game or activity moves one st=p beyond the real

; and the concrete toward the abstract. The real orenge, for example, is
réeplaced by a picture of an orange as the only stimulus, and finally, the
game3 are highly verbal zand require statements about an orange. Every
game or activity cngages the child in some kind of interplay of mani-
pulation, perception, and verbalization. (1967, p. 12-13)

The materials and teacher guides developed by Sprigle are being pre-
pared for commercial distribution by Science Eesearch Associatzs, Inc. At
the present time the first portion of the program for kindergarten children

is availsble and is entitled Inquisitive TM Games -~ Explorine Number and

Space. A sccond portion davoted to the development of the language arts is
§ to be rcleased in the near future.

Dr. Sprigle has recently adapted his materials and methods for utilization
with four~year-old disadvantaged children and is during this’ 1967-~88 school
year conducting a study of their cffectiveness similzar to the study previously
conducted with disadvantaged fiveo-year-olds. Although these materials will
‘ not be commercially available for some time, ,Science Resesarch Associates, the
holders of the copyrights will permit use of the prototyp: materials, largely
three-dimensional forms and objects and the accompanying teacher-guides

for use in this proposced research.

,)

EXPRESSIVE ACTIVITIES PROGRAH

For the expressive activities program the teacher will provide materials,
arrange working space, and when necessary, establish nroccdures for accept-

able usc of materials (i.e., Clay is used on the table.). The teacher will

R S T N A NN AT Y A e 3

not suggaest spccific uses of materials, but will cncouragz children's dis—
cussion and participation through conversationally showing intcrest and

approval. The children will be teold initially that they will come to the
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room each day to ~'learn to us2 their own good ideas”.
Materiale, such as the following, will be available on & roteting basis:
(1) Finger painting; finger paint paper. smocks; rack, K etc.

(2) Easels: tempera paints, brushes, newspring shzets: racks, smocks
etc.

(3) Crayon pieccs; asscrted colors and sizes: Manila paper.

(4) Rhythm band instruments - triangles, tome blocks, tom toms, jingle
clogs, tambourines, etc., record player; records.

(5) Wooden or plastic blocks, smsll assorted shapes.

(6) Paste; Manila paper; colored conmstruction or metallic papers cut
into various shapes.

(7) Clay; rolling blocks; sticks: newspapers; smocks; etc.

(8) Small blocks of scrap wood, variously shapad; Elmer's glue, tempera
paints.

(9) Felt pens; newsprint: etc.

(10) Dress-up outfits with shoes, hats, badges, etc: mirror.
(11) Glitter dust; Elmer's glue; Manila paper.

(12) Chalk in various colors; colored construction paper.
(13) Miniature town sct

(14) Salt clay in various colors; rolling blocks, sticks.

(15) Printing set of abstract forms; ink pad; newsprint.
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